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- QUICK REFERENCE/CAPACITORS - 


Miniature Radial Aluminum Capacitors 


Series 

Features 

Part No. 

W.V. [Vdc] 
Cap. [pF] 

Temp. 
Range [°C] 

L.C. [uA] max 

2 min. 

Load Life 

Case Size 

Page 

SU 

General Purpose 

Standard Size 

ECE 

AxxUxxx 

[6.3-450] 

0.47-15000 

-40-r85 

0.01 GV or 3 

2000h/ 

85°C 

5x11- 

18x35.5 

7 

KA 

General Purpose 

Small Size (7mm hgt.) 

ECE 

AxxKAxxx 

[4-50] 

0.1-470 

-40-h85 

0.01 GV or 3 

lOOOh/ 

85°G 

4x7- 

8x7 

22 

KS 

General Purpose 

Small Size (5mm hgt.) 

ECE 

AxxKSxxx 

[4-50] 

0.1-330 

-40-+85 

0.01 GV or 3 

lOOOh/ 

85°G 

3x5- 

8x5 

24 

NHE 

Industrial Grade 

Standard Size 

ECE 

/\xxGExxx 

[6.3-450] 

0.1-15000 

-55-+105 

0.01 GV or 3 

1-2000h/ 

105°G 

5x11- 

18x35.5 

10 

-25-r105 

0.06GV+ 10 

KG 

Industrial Grade 

Small Size (7mm hgt.) 

ECE 

AxxKGxxx 

[6.3-50] 

0.1-220 

-55-r105 

0.01 GV or 3 

lOOOh/ 

105°G 

4x7- 

8x7 

26 

HFG 

Low Impedance 

2-5000 hours/105°C 

EGA 

xxFGxxx 

[6.3-63] 

0.1-15000 

-55~+105 

0.01 GV or 3 

2-5000h/ 

105°C 

5x11- 

18x35.5 

13 

HFQ 

Low Impedance 

2-7000 hours/105°C 

EGA 

xxFQxxx 

[6.3-63] 

6.8-15000 

-55-+105 

0.01 GV 

2-7000h/ 

105°C 

4x11- 

18x40 

16 

HFZ 

Low Impedance 

5000 hours/105°C 

EGA 

xxFZxxx 

[6.3-63] 

22-5600 

-55-+105 

0.002GV 4 - 2 

5000h/ 

105°G 

8x15 - 

18x40 

19 


Miniature Axial Aluminum Capacitors 



General Purpose 

ECE 

[6.3-450] 

-40-^85 

0.01 GV or 3 

2000h/ 

3.5x7- 


SU 

Standard Size 

BxxUxxx 

0.47-22000 

-25-r85 

0.06CV+ 10 

85°C 

22.4x50 

1 

NHE/NH 

Industrial Grade 

Standard Size 

BxxGExxx 

BxxGxxxS 

[6.3-450] 

0.1-15000 

-55-^105 

-25-4-105 

0.01 GV or 3 

0.06CV+10 

1 -2000h/ 

105°C 

5x11 - 

18x35.5 

4 


Surface Mount Aluminum Capacitors 


VA 

General Purpose 

4-85°C 

ECE 

Vxx/\xxx 

[4-50] 

0.1-820 

-40-r85 

0.01 GV or 3 

2000h/ 

85°C 

4.0x5.7~ 

10.0x10.2 

47 

W 

Industrial Grade 

+105°C 

ECE 

VxxVxxxS 

[4-50] 

0.1-220 

-40-^105 

O.OICVorS 

2000h/ 

105°C 

4.0X5.4- 

6.3X5.4 

50 

SP-CB 

Extra Low Impedance 
1000 hours/+105°C 

EGG 

CxxBxxx 

[6.3-16] 

4.7-33 

-40-h105 

0.04CV or 3 

lOOOh/ 

105°C 

Chip 

7.9x5.3x3.3 

52 


Snap-Mount Aluminum Capacitors 


TS-U 

General Purpose 
Standard Size 

ECE 

SxxUxxx 

[16-450] 

33-47000 

-40-4-85 

-25-+85 

see specs. 

2000h/ 

85°C 

22x25- 

35x51 

28 

TS-UP 

General Purpose 

Small Size 

ECO 

SxxPxxx 

[16-450] 

56-68000 

-40-r85 

-25-4-85 

see specs. 

2000h/ 

85°C 

20x25- 

35x50 

37 

TS-NH 

Industrial Grade 

High Ripple 

ECE 

SxxGxxx 

[10-400] 

33-33000 

-40-4-105 

-25-r105 

see specs. 

2000h/ 

105°C 

22x25- 

35x51 

31 

TS-HA 

Industrial Grade 

High Ripple, Miniature 

ECO 

Sxx/Axxx 

[10-400] 

56-68000 

-40-r105 

-25-h105 

see specs. 

2000h/ 

105°C 

20x25- 

35x50 

42 

TS-NXA 

Industrial Grade 

Long Life 

ECO 

SxxXxxx 

[160-400] 

39-1200 

-40-r105 

-25-r105 1 
_ 1 

see specs. 

5000h/ 

105°C 

20x25- 

35x40 

34 


Tantalum Capacitors 


EF 

Resin Dipped Leaded 
High Reliability 

ECS 

FxxExxxx 

[4-50] 

0.047-470 

-55-4-105 

0.008CV or 0.5 

lOOOh/ 

105°C 

see specs. 

151 

TE 

Surface Mount Chip 
General Purpose 

ECS 

Txx[ ]xxxx 

[2.5-35] 

0.047-150 

-55-F125 

0.01 GV or 0.5 

2000h/ 

125°C 

see specs. 

154 

TEH 

Surface Mount Chip 
High Reliability 

ECS 

Hxx[]xxxx 

[4-35] 

0.047-100 

-55-^125 

0.01 CV or 0.5 

2000h/ 

125°C 

see specs. 

157 
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Electric Double Layer (“Gold”) Capacitors 


Series 

Features 

Part No. 

W.V. [Vdc] 
Cap. [F] 

Temp. 
Range [°C] 

Backup Current 

Load Life 

Case Size 

Page 

EL 

Coin Type 
w/Terminals 

EEC 

EOELxxx 

O 

b 

- 25-+70 

pA range 

1000h/ 

70°C 

diameter 

6.8-20.0 

97 

NF 

Flat Can Type 

Low Profile 

EEC 

F5R5UXXX 

[5.5] 

0.022-1.0 

-25~+70 

pA range 

1000h/ 

70°C 

13.5x7.5~ 

21.5x8.0 

99 

F 

Flat Can Type 

Industrial Grade 

EEC 

F5R5HXXX 

[5.5] 

0.033-0.68 

-25~+85 

pA range 

1000h/ 

85°C 

13.5x9.5~ 

21.5x9.5 

100 

SG 

Miniature Flat Type 
w/Terminals 

EEC 

S5R5[ ]xxxx 

[5.5] 

0.022-1.0 

-25~+70 

|liA range 

1000h/ 

70°C 

11.5x4.5~ 

19.0x6.0 

101 

ST 

Miniature Flat Type 
Taped 

EEC 

S5R5TXXX 

[5.5] 

0.022-0.22 

-25~+70 

pA range 

1000h/ 

70°C 

11.5x4.5 

102 

D 

Molded Case 

High Current 

EEC 

W5R5DXXX 

p 

CO 

CO 

-25~+70 

mA range 

1000h/ 

70°C 

see specs. 

103 

AL 

Radial Leaded Can 
High Current 

EEC 

AOELxxx 

[2.5] 

0.22-10.0 

-40'-+70 

A range 

1000h/ 

70°C 

6.8x21 ~ 

18.0x35.0 

104 


Film Capacitors 


Series 

Features 

Part No. 

W.V. [Vdc] 
Cap. [pF] 

Temp. 
Range [°C] 

Tolerance 

Dissip. Factor 
(20°C, 1kHz) 

Dielectric 

Page 

ECQ-E(F) 

General Purpose 

High Voltage 

ECQ 

ExxxxF 

[100~1250] 
0.001 ~10 

-40~+85 

5%,10%,20% 

1.0% max. 

Metallized 

Polyester 

113 

ECQ-B(F) 

General Purpose 

Low Voltage 

ECQ 

BxxxxxxF 

[50~200] 
0.0001 ~0.47 

-40-+85 

5%, 10% 

0.8% max. 

Polyester 

105 

ECQ-V 

General Purpose 

Low Volt., Miniature 

ECQ 

Vxxxxxxx 

[50~100] 
0.01 ~2.2 

-40-r85 

5% 

1.0% max. 

Metallized 

Plastic 

110 

ECW-F 

High Frequency 
Intermediate Voltage 

ECW 

Fxxxxxxx 

[250~450] 

0.15~3.3 

- 25~+85 

5%, 10% 

0.1% max. 

Metallized 

Polyprop. 

119 

ECW-H 

High Frequency 

High Voltage 

ECW 

Hxxxxxxx 

[800~2500] 
0.001 ~0.068 

-25-4-85 

3% 

5%, 10%,20% 

0.1% max. 

Metallized 

Polyprop. 

121 

ECH-S 

High Frequency 

High Tolerance/Temp. 

ECH 

Sxxxxxxx 

[50~100] 
0.001 ~0.47 

-40-+125 

1%,2%,5% 

0.3% max. 

PPS 

126 

ECQ-P 

Low Loss 

High Tolerance 

ECQ 

PxxxxxxZ 

[50-100] 

0.001-0.47 

-40~+85 

1%,2%,5% 

0.1% max. 

Polyprop. 

129 

ECQ-F 

Low Loss 

Moisture Resistant 

ECQ 

Fxxxxxx 

[200-630] 

0.001-0.47 

-40-+85 

5%,10%,20% 

0.1% max. 

Polyprop. 

134 

ECQ-U(V) 

Interference Suppress. 
Molded Case, Class X 

ECQ 

UxxxxxxV 

[250Vac] 

0.001-1.0 

-40~+85 

10%,20% 

1.0% max. 

Metallized 

Polyester 

137 

ECQ-U(Y) 

Interference Suppress. 
Resin Dipped, Class Y 

ECQ 

UxxxxxxY 

[250Vac] 

0.001-0.047 

-40-H-85 

10%,20% 

1.0% max. 

Metallized 

Polyester 

139 

ECW-U(B) 

Surface Mount Chip 
General Purpose 

ECW 

UxxxxxxxB 

[16-100] 

0.001-0.22 

-55~+105 

5% 

1.0% max. 

Metallized 

Polyester 

147 

ECH-U(B) 

Surface Mount Chip 
Industrial Grade 

ECH 

UxxxxxxxB 

[16-50] 

0.0001-0.1 

-55-f125 

2%,5% 

0.6% max. 

Metallized 

PPS 

147 


Ceramic Disc Capacitors 


Series 

Features 

Part No. 

W.V. [Vdc] 
Cap. [pF] 

Temp. 
Range [°C] 

Tolerance 

Dissip. Factor 
(20°C, 1kHz) 

Temperature 

Character. 

Page 

KBP 

High Voltage 

Y5P Temp. Char. 

ECK 

DxxxxxKBP 

[1~3kVdc] 

100-5600 

-25-r125 

10% 

2.5% max. 

B/Y5P 

61 

DGL 

Safety Regulation 
(1500Vac Withstand.) 

ECK 

DGLxxxxx 

[125/250Vac] 

100-10000 

-25-r85 

20% 

2.5% max. 

E/Y5U, B/Y5P 

63 

5.0% max. 

V 

DNS 

Safety Regulation 

Class II (4000Vac) 

ECK 

DNSxxxxx 

[125Vac] 

100-22000 

-25-r85 

20% 

2.5% max. 

E/Y5U, B/Y5P 

63 

5.0% max. 

V 

DRS 

Safety Regulation 

Class 1 (2600Vac) 

ECK 

DRSxxxxx 

[125Vac] 

100-10000 

-25~+85 

20% 

2.5% max. 

ET/OU, B/Y5P 

63 

5.0% max. 

V 
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Aluminum Electrolytic Capacitors 
Axial Lead Type 


SU Series 


Features 

• For general purpose 

• Wide CV value range 

• Life 2000 hours at +85 °C 

• Compact size ( 03.5 x 7 ~) 



Specifications 
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Aluminum Electrolytic Capacitors 
Axial Lead Type 


SU Series 


Explanation of Part Numbers 


E C E 


Common code 


Shape W.V code 


Series code 


Capacitance code 


Suffix code 

Configurations 

B 

Ammo-pack 

W = 26mm for 03.5 x 7 

SZ 

Ammo-pack 

W = 52mm for 03.5, 04.5 

AZ 

Reel-pack 

W = 52mm for 03.5 ~ 06.3 

A 

Reel-pack 

W = 63mm for 03.5 ~ 08 x 16 

W = 73mm for 08 X 16~012.5 


Dimensions 


Safety vent 
(^lOmm dia. 





Vinyl sleeve 
rr - s <t>6 



^J 35-45 

i«D+0.5max. ^i«6.3: 20min. 

L= 7: L+0.5 max 
L<16: L+1 .Omax. 
L>20: L+2.0max 


.^. 35 - 4 ^ 
^5^6.3 : 20min. 


Body dia. 0 D 

3.5 

4.5 

6.3 

8 

10 

12.5 

16 

18 

22.4 

Lead dia. od 

0.45 

0.5 

0.6 

0.6 

0.6 

0.8 

0.8 

0.8 

0.8 


Case size / Ripple Current 


0 DxL(mm) / (mA) r.m.s. (120 Hz / +85 °C 



W.V. (V.DC) 

6.3 (OJ) 

10(IA) 

16 (1C) 

25 (1 E) 

35 (IV) 

50 (1 H) 

0.1 

(ORD 











3.5x7 

0.7 

0.22(R22) 











3.5x7 

1.6 

0.33(R33) 











3.5x7 

2.5 

0.47(R47) 











3.5x7 

3.5 

1.0 

(010) 











3.5x7 

7.4 

2.2 (2R2) 







3.5x7 

9.0 



3.5x 7 

12 

3.3 (3R3) 







3.5x7 

11.2 



3.5x7 

18 

4.7 {4R7) 







3.5x7 

14.7 

3.7x7 

20 

4.5x10.5 

30 

10 

(100) 





3.5x7 

19.6 

4.5x10.5 

40 

4.5x10.5 

45 

4.5x10.5 

50 

22 

(220) 

3.5x7 

20.7 

4.5x10.5 

40 

4.5x10.5 

50 

4.5x10.5 

60 

4.5x10.5 

95 

6.3x10.5 

100 

33 

(330) 

4.5x10.5 

50 

4.5x10.5 

60 

4.5x10.5 

80 

4.5x10.5 

90 

6.3x10.5 

110 

6.3x10.5 

110 

47 

(470) 

4.5x10.5 

70 

4.5x10.5 

90 

4.5x10.5 

110 

6.3x10.5 

130 

6.3x10.5 

130 

6.3x10.5 

130 

100 

(101) 

4.5x10.5 

100 

6.3x10.5 

150 

6.3x10.5 

180 

6.3x10.5 

180 

8x16 

210 

8x16 

250 

220 

(221) 

6.3x10.5 

240 

6.3x10.5 

250 

8x16 

280 

8x16 

310 

8x20 

350 

10x20 

400 

330 

(331) 

6.3x10.5 

300 

8x16 

330 

8x16 

350 

8x20 

390 

10x20 

440 

10x25 

500 

470 

(471) 

8x16 

380 

8x16 

400 

8x20 

440 

10x20 

480 

10x25 

550 

12.5x25 

650 

1000 

(102) 

8x20 

580 

10x20 

630 

10x25 

680 

12.5x25 

850 

12.5x31.5 

900 

16x25 

1050 

2200 

(222) 

12.5x25 

890 

12.5x25 

920 

12.5x31.5 

1000 

16x25 

1200 

16x31.5 

1250 

18x40 

1300 

3300 

(332) 

12.5x25 

1020 

12.5x31.5 

1090 

16x25 

1200 

16x31.5 

1300 

16x40 

1400 

22.4x40 

1500 

4700 

(472) 

12.5x31.5 

1170 

16x25 

1200 

16x31.5 

1360 

18x40 

1500 

22.4x40 

1600 

22.4x50 

1700 

6800 

(682) 

16x31.5 

1270 

16x31.5 

1400 

16x40 

1600 

22.4x40 

1700 

22.4x50 

1800 



10000 

(103) 

16x40 

1450 

18x40 

1600 

22.4x40 

1800 

22.4x50 

1800 





15000 

(153) 

18x40 

1700 

22.4x40 

1900 

22.4x50 

2000 





Case size 

Ripple 

22000 

(223) 

22.4x40 

2000 

22.4x50 

2100 








current 


* () shows W.V. and capacitance code 
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Aluminum Electrolytic Capacitors 
Axial Lead Type 


SU Series 


Case Size/Rippie current 0DxL(mm)/(mA)r.m.s, (120 Hz/+85°C) 


(V. DC) 

Cap(MF) 

63 (IJ) 

100(2A) 

160(20) 

200 (2D) 

250 (2E) 

0.1 (0R1) 


4. 5x10.5 

1.5 



1 




0.22 (R22) 

4.5x10.5 

3.8 







0.33 (R33) 



4.5x10.5 

5.0 







0.47 (R47) 



4.5x10.5 

10 







1.0 (010) 



4.5x10.5 

16 

6.3x10.5 

13 

6.3x10.5 

16 

8x16 


2.2 (2R2) 



4.5x10.5 

24 

6.3x16 

24 

6.3x16 

27 

31 

3.3 (3R3) 



4.5x10.5 

32 

6.3x16 

31 

8x16 

36 

8x16 

40 

4.7 (4R7) 



4.5x10.5 

40 

6.3x16 

40 

8x16 

45 

8 x20 

49 

10 (100) 

4.5x10.5 

55 

6.3x10.5 

70 

8 x20 

63 

10 x20 

10x25 

72 

10 x20 

81 

22 (220) 

6.3x10.5 

130 

8x16 

115 

10 x20 

108 

126 

12.5x25 

144 

33 (330) 

63x10.5 

130 

8x16 

145 

10x25 

144 

12.5x25 

157 

12.5x25 

171 

47 (470) 

8x16 1 160 

8 x20 

180 

12.5x25 

180 

12.5x25 

193 

12.5x31.5 

207 

100 (101) 1 8x20 1 

270 

10x25 

350 

16x25 

270 

16x31.5 

306 

16x40 

340 

220 (221) 

1 10x25 

o 

LO 

12.5x31.5 

550 

18x40 

400 

18x40 

440 

22.4x40 

500 

330 (331) 

12.5x25 

550 1 

16x25 

700 

22.4x40 

490 

22.4x50 

540 



470 (471) 

1 2.5x31.5 

750 

16x40 

900 

22.4x50 

570 





1000 (102) 

16x31.5 

1100 

22.4x40 

1050 







2200 (222) 

r 22.4x40 r 1400 | 







Case size 

Ripple 

3300 (332) 

22.4x50 I 

1600 1 








current 


350 (2V) 400 (2G) 450 (2W) 


1.0 

6.3x16 

20 

8x16 

21 

8x16 

21 

2.2 

8 x20 

36 

8 x20 

36 

10 x20 

38 

3.3 

10 x20 

44 

10 x20 

46 

10x25 

49 

4.7 

10 x20 

60 

10x25 

61 

1 12.5x25 1 63 

10 

12.5x25 

96 

12.5x25 

100 

16x25 

105 

22 

16x25 

160 

16x31.5 

160 

16x40 

161 

33 

16x31.5 

200 

16x40 

205 

18x40 

210 

47 

16x40 

240 

18x40 

260 

22.4x50 

260 

100 

22.4x40 

350 

22.4x50 

370 

Case size 

Ripple 

current 


* ( ) shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Axial Lead Type 


NHE/NH Series 


Features 

• Industrial grade/compact size 

• Wide CV value range (0.1 ~ 15000pF/6.3 ~ 350 V) 

• Long life 1000 ~ 2000 hours at + 105 °C 

(PHOTO NOT AVAILABLE) 


Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+105 °C 

-25 to+105 °C 

Rated Working Voltage Range 

6.3to100V DC 

160 to 350V DC 

Nominal Capacitance Range 

0.1 to 15000|uF 

1 to lOO^F 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 1 

Leakage Current 

I < 0.01 CV or 3 [ijA]/ after 2 minutes 
whichever is greater measured with rated 
working voltage applied at +20 °C 

I < 0.06CV +10 [mA]/ after 2 minutes 
application of rated working voltage at 
+20 °C 

tan 8 

(120Hz, +20 °C) 

Working voltage [V] 

6.3 

10 

16 25 

35 50 

63 100 

tan 8 max. 

0.28 

0.22 

0.19 0.16 

0.13 0.10 

0.09 0.07 


Working voltage [VI 

160 

200 

250 

350 

tan 8 max. 

0.12 

0.12 

0.12 

0.12 

For capacitance value >1000|uF, add 0.02 per every 1000|uF 

Ripple Current 

Refer to standard products table (120Hz, +85 °C) 

Correction factor for frequency 

Frequency[Hz] 

50/60 

120 

ik 

10k 

Correction factor (Multiplier) 

0.7 

1 

1.3 

1.7 

High Temperature Loading 

Test conditions 

Duration : 2000 hours > 010 of 6.3 ~ 10OV 

1000 hours 160 ~ 350V & < 08 of 6.3 ~ 10OV 
Ambient temperature : +105 °C 

Applied voltage : DC voltage with maximum permissible ripple current 

specified at + 105 °C (< rated working voltage) 

Post test requirements at +20 ""C 

Leakage current ; < Initial specified value 

Capacitance change : ±20% of initial measured value 

tan 8 : <150% (160 350V), <200% (6.3 ~ 10OV) of initial 

specified value 

Shelf Life 

Test conditions Post test requirements at +20 °C 

Duration : 1000 hours Same limits for high temperature 

Ambient temperature : +105 °C loading. 

Applied voltage : (None) 

Cleaning 

Capacitors rated working range of 6.3V to 100V shall be capable of withstanding exposure to 
the following cleaning solvents. 

'"^^^^Conditions 

Solvents 

Solvent 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Freon-TE, TES, TP35 
or equivalents 

Liquid or 
vapor 

<5 min 
(total) 

<boiling 
point at 

1 atm 

Acceptable 
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Aluminum Electrolytic Capacitors 
Axial Lead Type 


NHE/NH Series 


Explanation of Part Numbers (6.3~100V) 


_^JLC [E 

Common code 


Shape W.V code 


gJ[e3 

Series code 


Capacitance code 


Suffix code 

Configurations 

B 

Ammo-pack 

W = 26mm for 03.5 x 7 

SZ 

Ammo-pack 

W = 52mm for 03.5, 04.5 

AZ 

Reel-pack 

W = 52mm for 03.5 ~ 06.3 

A 

Reel-pack 

W = 63mm f 0 r 03.5 ~ 08 x 16 

W = 73mm for 08 x 16 ~ 0 l 2.5 


Case size/Ripple current 


cDxL (mm)/(mA) r.m.s. (120 Hz/ +105 °C) 


W.V. (V. DC) 

Cap. 

6.3 (OJ) 

10(1 A) 

16 (1C) 

25 (IE) 

1 

35 (1V) 

50 (1H) 

63 (1J) 

100 (2A) 

0.1 

(0R1) 










5x10.5 

5x10.5 

1.1 





0.22 

(R22) 










2.3 





0.33 

(R33) 











5x10.5 

3.5 





0.47 

(R47) 











5x10.5 

5 



5x10.5 

9 

1.0 

(010) 











5x10.5 

10 



5x10.5 

14 

2.2 

(2R2) 











5x10.5 

18 

5x10.5 

20 

6.3x10.5 

21 

3.3 

(3R3) 









5x10.5 

22 

6.3x10.5 

25 

6.3x16 

31 

4.7 

(4R7) 







5x10.5 

22 

5x10.5 

24 

6.3x10.5 

26 

6.3x10.5 

30 

6.3x16 

38 

10 

(100) 







5x10.5 

6.3x10.5 

33 

6.3x10.5 

6.3x16 

36 

6.3x16 

39 

6.3x16 

51 

6.3x16 

61 

22 

(220) 



5x10.5 

41 

6.3x10.5 

46 

49 

62 

6.3x16 

70 

6.3x16 

84 

8x16 

98 

33 

(330) 



6.3x10.5 

50 

6.3x10.5 

57 

6.3x16 

70 

6.3x16 

84 

6.3x16 

91 

6.3x16 

98 

8x20 

130 

47 

(470) 



6.3x10.5 

60 

6.3x16 

77 

120 

6.3x16 

91 

6.3x16 

98 

6.3x16 

100 

8x16 

30 

8x20 

160 

100 

(101) 

6.3x10.5 

91 

150 

6.3x16 

110 

6.3x16 

6.3x16 

130 

8x16 

160 

8x16 

170 

8x20 

210 

10x25 280 

12.5x31.5 510 

220 

(221) 

6.3x16 

6.3x16 

160 

8x16 

210 

8x16 

220 

8x20 

260 

10x20 

330 

10x25 

400 

330 

(331) 

8x16 

230 

8x16 

230 

8x16 

260 

8x20 

300 

10x20 

360 

10x25 

440 

12.5x25 

550 

16x25 

650 

470 

(471) 

8x16 

250 

8x16 

270 

8x20 

330 

10x20 

410 

10x25 

480 

12.5x25 

580 

12,5x31.5 

700 

16x40 880 

1000 

(102) 

10x20 

450 

10x20 

500 

10x25 

600 

12.5x25 

720 

12.5x31.5 

840 

16x25 

940 

16x31.5 

1130 



2200 

(222) 

12.5x25 

780 

12.5x25 

850 

12.5x31.5 

1010 

16x25 

1110 

16x31.5 

1270 

18x40 

T490^' 





3300 

(332) 

12.5x25 

920 

12.5x31.5 

1080 

16x25 

1210 

16x31.5 

1380 

16x40 

1540 







4700 

(472) 

12.5x31.5 

1150 

16x25 

1270 

16x31.5 

1490 

18x40 

1690 









6800 

(682) 

16x31.5 

1440 

16x31.5 

1530 

16x40 

1740 




j 







10000 

(103) 

16x40 

1700 

18x40 

1840 










Case 

Ripple 

15000(153)18x40 

1910 














size 

current 


*() shows W.V and capacitance code. 
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Aluminum Electrolytic Capacitors 

Axial Lead Type NHE/NH Series 


Explanation of Part Numbers (160 ~ 350V) 


E 

C 

E 


B 





Common oode Shape W.V code Series code Capacitance code Suffix 


Suffix code 

Configurations 

B 

Ammo-pack 

W = 26mm for 03.5 x 7 

SZ 

Ammo-pack 

W = 52mm for 03.5, 04.5 

AZ 

Reel-pack 

W = 52mm for 03.5 ~ 06.3 

A 

Reel-pack 

W = 63mm for 03.5 ~ 08 x 16 

W = 73mm for 08 x 16~012.5 


Case size/Ri 

pple current 




0DxL (mm)/(mA) r.m.s. (120Hz/+105 °C) 

Cap (^lF) 

VVAMV^^ 

160 (2C) 

200 (2D) 

250 (2E) 

350 (2V) 

1.0 

(010) 

6.3x10.5 

15 

6.3x16 

17 

8x16 

20 

8x16 

25 

2.2 

(2R2) 

6.3x16 

25 

8x16 

30 

8x16 

35 

8 x20 

45 

3.3 

(3R3) 

8x16 

35 

8 x20 

40 

8 x20 

45 

10 x20 

55 

4.7 

(4R7) 

8x16 

45 

8 x20 

50 

10 x20 

55 

10x25 

75 

10 

(100) 

10 x20 

70 

10 x20 

80 

10x25 

90 

12.5x25 

120 

22 

(220) 

10x25 

120 

12.5x25 

140 

16x25 

160 

16x25 

200 

33 

(330) 

12.5x25 

160 

16x25 

175 

16x25 

190 

16x31.5 

250 

47 

(470) 

16x25 

200 

16x25 

215 

16x31.5 

230 

Case size 

Ripple 

100 

(101) 

16x31.5 

300 

16x40 

340 




current 


* () shows W.V. and capacitance code. 


Dimensions (mm) 


Safety vent more than 10 mm dia. 



L < 16: L +1 max. 
L > 20: L +2 max. 


Body dia. 0 D 

5 

6.3 

8 

10 

12.5 

16 

18 

Lead dia. od 

0.6 

0.6 

CD 

CD 

0.6 

0.8 

CD 

d 

0.8 
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Aluminum Electrolytic Capacitors 
Radiai Lead Type 


SU Series 


Features 

• General purpose 

• Wide CV value range 

• Life 2000 hours at +85 °C 

• Safety vent construction for 06 . 3 mm products 


Specifications 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


SU Series 


Explanation of Part Numbers 


E 

C 

E 


A 





U 

.... 


Common code 


Shape W.V code 


Series code 


Capacitance code 


Suffix 


Suffix 

Configuration 

— 

Standard long lead 

E 

Snap-in lead forming 

Lead taping in ammo-pack 

B 

5mm pitch for 05 - 01 2.5 
7.5mm pitch for 01 6 - 01 8 

i 

Lead taping in ammo-pack 
2.5mm pitch for 05 - 06.3 


Dimensions in mm (not to scale) 


Vinyl sleeve 



L^20 L + 2,0 max. 





Body Dia. 0 D 

5 

6.3 

8 

10 

12.5 

16 

18 

Lead Dia. 0 d 

0.5 

0.5 

0.6 

0.6 

0.6 

0.8 

0.8 

Lead space P 

2 

2.5 

3.5 

5 

5 

7.5 

7.5 


Case size/Ripple current 


cDxL (mm)/(mA) r.m.s. (120 Hz/ +105 °C) 


(V. DC) 

Cap. 

6.3 (OJ) 

10 (1A) 

16 (1C) 

25 (1E) 

35 (IV) 

50 (1H) 

63 (1J) 

100 (2A) 

0.47 (R47) 











5x11 

5 

5x11 

5 

5x11 

10 

1.0 

(010) 











5x11 

10 

5x11 

10 

5x11 

20 

2,2 

(2R2) 











5x11 

20 

5x11 

29 

5x11 

30 

3.3 

(3R3) 











5x11 

35 

5x11 

40 

5x11 

40 

4.7 

(4R7) 









5x11 

35 

5x11 

45 

5x11 

45 

5x11 

50 

10 

(100) 









5x11 

60 

5x11 

65 

5x11 

70 

6.3x11.2 

70 

22 

(220) 





5x11 

75 

5x11 

90 

5x11 

95 

5x11 

100 

6.3x11.2 

105 

8x11.5 

115 

33 

(330) 



5x11 

60 

5x11 

110 

5x11 

110 

5x11 

110 

6.3x11.2 

110 

6.3x11.2 

130 

10x12.5 

145 

47 

(470) 



5x11 

90 

5x11 

130 

5x11 

130 

6.3x11.2 

130 

6.3x11.2 

130 

8x11.5 

160 

10x16 

180 

100 

(101) 

5x11 

130 

5x11 

150 

6.3x11.2 

180 

6.3x11.2 

180 

8x11.5 

210 

8x12.5 

250 

10x12.5 

270 

12.5x20 

350 

220 

(221) 

6.3x11.2 

240 

6.3x11.2 

250 

8x11.5 

280 

8x12.5 

310 

10x12.5 

350 

10x16 

400 

10x20 

450 

16x25 

550 

330 

(331) 

6.3x11.2 

300 

8x11.5 

330 

8x12.5 

i 350 

10x12.5 

390 

10x16 

440 

10x20 

500 

12.5x20 

550 

16x25 

700 

470 

(471) 

8x11.5 

380 

8x12.5 

400 

10x12.5 

440 

10x16 

480 

10x20 

550 

12.5x20 

650 

12.5x25 

750 

16x31.5 

900 

1000 

(102) 

10x12.5 

580 

10x16 

630 

10x20 

^ 680 

12.5x20 

850 

12.5x25 

900 

16x25 

1050 

16x31.5 

1100 



2200 

(222) 

12.5x20 

890 

12.5x20 

920 

12.5x25 

1000 

16x25 

1200 

16x31.5 

1250 

18x35.5 

1300 





3300 

(332) 

12.5x20 

1020 

12.5x25 

1090 

16x25 

1200 

16x31.5 

1300 

18x35.5 

1400 







4700 

(472) 

16x25 

1170 

16x25 

1200 

16x31.5 

1360 

18x35.5 

1500 









6800 

(682) 

16x25 

1270 

16x31.5 

1400 

18x35.5 

1600 











10000 

(103) 

16x31.5 

1450 

18x35.5 

1600 











Case 

Ripple 

15000 

(153) 

18x35.5 

1700 













size 

current 


* () shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


SU Series 


Cap. (pF) 


160 (2C) 

200 (2D) 

250 (2E) 

350 (2V) 

400 (2G) 

450 (2W) 

0,47 

(R47) 

5x11 

9.5 











1.0 

(010) 

6.3x11.2 

13 

6.3x11.2 

16 

6.3x11.2 

18 

6.3x11.2 

18 

8x11.5 

18 

10x12.5 

19 

2.2 

(2R2) 

6.3x11.2 

22 

6.3x11.2 

27 

8x11.5 

31 

10x12.5 

28 

10x12.5 

28 

10x16 

29 

3.3 

(3R3) ' 

•6.3x11.2 

31 

8x11.5 

36 

10x12.5 

40 

10x16 

35 

10x16 

35 

10 x20 

35 

4.7 

(4R7) 

8x11.5 

40 

10x12.5 

45 

10x12,5 ' 

49 

10x16 

40 

10x16 

45 

12.5x20 

50 

10 

(100) 

10x12.5 

66 

10x16 

72 

•10x16 


10 x20 

70 

12.5x20 

70 

12.5x25 

75 

22 

(220) 

•10x16 

110 

10 x20 

126 

•12.5x20 

144 

12.5x25 

110 

16x25 

110 

16x31.5 

110 

33 

(330) 

•10x20 

144 

•12.5x20 

160 

12.5x25 

171 

16x25 

140 

16x25 

140 

18x31.5 

150 

47 

(470) 

•12.5x20 

180 

12.5x25 

193 

16x25 

210 

16x31.5 

170 

16x31.5 

170 



100 

(101) 

16x25 

300 

16x31.5 

330 

•18x31.5 

320 





Case 

Ripple 

220 

(221) 

•18x31.5 

510 









size 

current 


*() shows W.V. and capacitance code. 
** suffix “W” for items marked • 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


NHE Series 


Features 

• Compact size (Same case size as SU series) 
and long life (1000 ~ 2000 hours at +105°C) 

• Wide CV value range (0.1 ~ 15000pF/6.3 ~ 450V) 


Specifications 



Item 

Rated Working Voltage Range 
Operating Temperature Range 
Nominal Capacitance Range 
Capacitance Tolerance 


Leakage Current 


tan 6 


Performance Characteristics 


6.3 to 1Q0V DC 

-55 to+105°C _ 

0.1 to 1500QfxF 
±20% (120Hz, +20°C) 


160 to 450V DC 
-25 to+105°C 
0.47 to 220|xF 


I< 0.01 CV or 3 [|xA] whichever is greater 


I< 0.06CV+10 


after 2 minutes application of rated working voltage at +20°C 


[ptA] 


Working voltage [V] 

6.3 

10 

16 

25 

35 

50 

63 

100 

tan 6 max. 

0.22 

0.19 

0.16 

0.14 

0.12 

0.10 

0.09 

0.07 

Working voltage [Vj 

160 

200 

250 

350 

400 

450 


tan 6 max. 

0.15 

0.15 

0.15 

0.20 

0.24 

0.24 


(120Hz, +20°C) 


For capacitance value >1000|jlF, add 0.02 per every lOOOfxF 

Refer to standard products table (120Hz, +105°C) 

Correction factor for frequency 


Maximum Permissible Ripple Current 


[Hz] 

W.V. [V.DC] Cap. 

60 

120 

Ik 

10 k 

100 k 

6.3-50 

0.1- 330 

0.85 

1 

1.30 

1.40 

1.55 

470-3300 

0.95 

1 

1.15 

1.20 

1.25 

>4700 

0.95 

1 

1.10 

1.20 

1.20 

63-100 

0.47- 33 

0.75 

1 

1.55 

1.65 

1.80 

47- 220 

0.75 

1 

1.40 

1.60 

1.65 

>330 

0.80 

1 

1.30 

1.35 

1.40 

>160 

1 - 220 

0.70 

1 

1.30 

1.70 

1.70 


Impedance ratio max. at 120Hz. 


Working voltage [V] 

6.3 

10 

16 

25 

35 

50 

63 

100 

-25°C/+20°C 

4 

3 

2 

2 

2 

2 

2 

2 

-40°C/+20°C 

8 

6 

4 

3 

3 

■ 

3 

3 

3 

-55°C/+20°C 

12 

10 

8 

6 

L® 

6 

6 

6 


Low Temperature Characteristics 


Working voltage [V] 

160 

200 

250 

350 

400 

450 

-25°C/+20°C 

3 

3 

3 

6 

i_1 

6 

15 


For capacitance value >1 000|jlF: Add 0.5 per another 10OOfxF for -25°C/+20°C. 

Add 1.0 per another lOOOfxF for -40°C/+20°C. 
Add 2.0 per another 1000 |jlF for -55°C/+20°C. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


NHE Series 


Specifications 


Item 


High Temperature Loading 


Shelf Life 


Performance Characteristics 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


2000 hours (1000 hours for < <\)S mm. products) 

+105°C 

DC voltage with maximum permissible ripple current specified 
at +105°C (Sum of the DC voltage and super-imposed peak 
AC voltage for maximum permissible ripple current should be 
equal to rated DC working voltage.) 


Post test requirements at +20°C 
Leakage current 
Capacitance change 
tan 8 


< Initial specified value 
±20% of initial measured value 
<200% of initial specified value 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


1000 hours 

+105°C 

(None) 


Post test requirements at +20°C 
Same limits for high temperature 
loading. 


Cleaning 


Capacitors for ratings of 6.3V to 10OV shall be capable of withstanding exposure to following 
cleaning solvents. 


-Conditions 

Solvents ^ 

Solvent 

condition 

Exposure 

time 

Tempera¬ 

ture 

Ultrasonic 

wave 

Freon-TE, TES, TP35 or 
equivalents 

Liquid or 
vapor 

< 5 min 
(total) 

< boiling 
point at 
1 atm 

Acceptable 


Dimensions 


[mm] 


vinyl sleeve 


Safety vent 


L ^16 : L+1. Omax. 
L ^20 : L-t-2.0max. 


a) 

- 


O 


i : ; 

r-A : .. __ 


I ! i" T 

’ 

^_o_ 


^- 




L 

I 15min. 

5min. 






i D-f 0. 5max 


Body dia. <^D 

5 

6.3 

8 

10 

12.5 

16 

18 

Lead dia. cbd 

0.5 

0.5 

0.6 

0.6 

0.6 

0.8 

0.8 

Lead space P 

2 

2.5 

3.5 

5 

5 

7.5 

7.5 


Explanation of Part Numbers 


E C E 


Common code 


Shape 


W.V code 


G E 


Series code 


Capacitance code 


Suffix 


Suffix code 

Configurations 

B 

Ammo-pack 

5mm pitch for 04 ~ 01 2.5 

7.5mm pitch for 01 6 ~ 01 8 

BQ 

Ammo-pack 

H = 18.5mm height for 08 ~ 01 2.5 

i 

Ammo-pack 

2.5mm pitch for 03 ~ 06.5 & 08 x 5 

AX 

Reel-pack 

5mm pitch for 04 ~ 08 + lead first 

_AZ_ 1 

Reel-pack 

5mm pitch for 04 ~ 08 - lead first 
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Aluminum Electrolytic Capacitors 

Radial Lead Type NHE Series 

Case Size/Ripple current odxl (mm)/(mA) r.m.s. (120 hz/ +iq5 °c) 


Cap. [[X, F] 

w.v.[v.Dc; 

6.3 

(OJ) 

0 < 

16 

(1C) 

25 

(1E) 

CO 

50 

(1H) 

63 

(1J) 

100 

(2A) 

0.1 

( 0 R 1 ) 











5x11 

1.1 





0.22 (R22) 











5x11 

2.3 





0.33 (R33) 











5x11 

3.5 





0.47 (R47) 











5x11 

5 



5x11 

9 

1 (010) 











5x11 

10 



5x11 

14 

2.2 

(2R2) 











5x11 

18 



5x11 

21 

3.3 

(3R3) 











5x11 

22 



5x11 

31 

4.7 

(4R7) 











5x11 

26 



5x11 

38 

10 

(100) 











5x11 

39 

5x11 

51 

6.3x11.2 

61 

22 

(220) 











5x11 

70 

6.3x11.2 

84 

8x11.5 

98 

33 

(330) 









5x11 

84 

6.3x11.2 

91 

6.3x11.2 

98 

10x12.5 

130 

47 

(470) 





5x11 

77 5x11 

91 

6.3x11.2 

98 

6.3x11. 

100 

8x11.5 

130 

10x16 

160 

100 

(101) 

5x11 

91 

5x11 

110 

6.3x11.2 

120 

6.3x11.2 

130 

8x11.5 

160 

8x12.5 

170 

10x12.5 

210 

12.5x20 

280 

220 

(221) 

6.3x11.2 

150 

6.3x11.2 

160 

8x11.5 

210 

8x12.5 

220 

10x12.5 

260 

10x16 

330 

10x20 

400 

16x25 

510 

330 

(331) 

6.3x11.2 

230 

8x11.5 

230 

8x12.5 

260 

10x12.5 

300 

10x16 

360 

10x20 

440 

12.5x20 

550 

16x25 

650 

470 

(471) 

8x12.5 

250 

8x12.5 

270 

10x12.5 

330 

10x16 

410 

10x20 

480 

12.5x20 

580 

12.5x25 

700 

16x31.5 

880 

1000 

(102) 

10x12.5 

450 

10x16 

500 

10x20 

600 

12.5x20 

720 

12.5x25 

840 

16x25 

940 

16x31.5 

1130 



2200 

(222) 

12.5x20 

780 

12.5x20 

850 

12.5x25 

1010 

16x25 

1110 

16x31.5 

1270 

18x35.5 1490 





3300 

(332) 

12.5x20 

920 

12.5x25 1080 

16x25 

1210 16x31.5 

1380 

18x35.5 

1540 







4700 

(472) 

16x25 

1150 

16x25 

1270 

16x31.5 

1490 

18x35.5 

1690 









6800 

(682) 

16x25 

1440 

16x31.5 

1530 

18x35.5 

1740 











10000 

(103) 

16x31.5 

1700 

18x35.5 

1840 











Case 

Ripple 

15000 

(153) 

18x35.5 

1910 













size 

current 


^''\WV.[V.DC] 
Cap. [(JL 

160 

(2C) 

20c 

(2D) 


250 

(2E) 

350 

(2V) 

400 

(2G 


450 

(2W) 

0.47 (R47) 

6.3x11.2 

12 

6.3x11.2 

12 

6.3x11.2 

12 

8x11.5 

11 

8x11.5 

11 



1.0 

(010) 

6.3x11.2 

17 

6.3x11.2 

17 

6.3 X 11.2 

17 

10x12.5 

18 

10x12.5 

18 

10x12.5 

18 

2.2 

(2R2) 

6.3x11.2 

25 

6.3 X 11.2 

25 

8 X 11.5 

29 

10x16 

31 

10x16 

30 

10x16 

29 

3.3 

(3R3) 

8x11.5 

36 

8 X 11.5 

36 

lOx 12.5 

42 

10x16 

38 

10x20 

40 

10x20 

41 

4.7 

(4R7) 

8 X 11.5 

43 

lOx 12.5 

50 

10x12.5 

50 

10x20 

49 

10x20 

45 

12.5x20 

49 

10 

(100) 

10x12.5 

70 

lOx 16 

80 

10x20 

88 

12.5x20 

82 

12.5x25 

79 

12.5x20 

75 

22 

(220) 

10 x20 

130 

10x20 

140 

12.5x25 

155 

16x25Z 

130 

16x25 

145 

16x25 

115 

33 

(330) 

12.5x20 

180 

12.5x25 

190 

12.5x25 

190 

16x25 

175 

16x31.5 

185 

16x31.5 

145 

47 

(470) 

12.5x25 

220 

12.5x25 

0 

CM 

CM 

16x25 

230 

16X31.5W 

230 

18x 31.5 

230 



100 

(101) 

16x25 

330 

16x31.5 

335 

18X31.5W 

340 





Case size 

Ripple 

220 

(221) 

18X31.5W 

500 










current 


* W or Z in above case size table is suffix code. 

Example ECEA □□ GE □□□ z 
** ( ) shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFG Series 


Features 

• High CV value per standard case size (same size as SU series) 

• Low impedance (approx. 1/2 of HFS series) 

• Longlife; 2000-5000 hours at+105 °C 

Specifications 



Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+105 °C 

Rated Working Voltage Range 

6.3 to 63V DC 

Nominal Capacitance Range 

0.1 to 15000 |jF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

I < 0.01 CV or 3 [pA] whichever is greater measured after 2 minutes application of rated 

working voltage applied at +20 °C 

tan 8 

(120Hz, +20 °C) 

Working voltage [VI 

— 

0 

CO 

CD 

25 35 

50 63 

tan 8 max. 

0.22 0.19 0.16 

0.14 0.12 

0.10 0.08 

For capacitance value >1000 |jF, add 0.02 per every 10OOpF 

Frequency correction factor for R.C. 

Refer to standard products table. (1 OOkHz, +20 °C) 

^ —-^q. [Hz] 

Cap, [pR -^ 

50/60 

120 

Ik 

10 k 

100 k 

0.1 ~ 330 ^ 

0.55 

0.65 

0.85 

0.90 

1.00 

470 ~ 3300 

0.75 

0.80 

0.90 

0.95 

1.00 

4700- 

0.80 

0.85 

0.95 

1.00 

1.00 

Ripple Current 

Refer to standard products table (120Hz, +85 °C) 

High Temperature Loading 

Test conditions 

Duration : 2000 hours (for 06 ~ 08 mm) 

3000 hours (for 01 0mm) 

5000 hours (for 01 2 ~ 01 8mm) 

Ambient temperature : +105 °C 

Applied voltage : DC voltage with maximum permissible ripple current 

specified at +105 °C ( Rated working voltage) 

Post test requirements at +20 °C 

Leakage current : <lnitial specified value 

Capacitance change : ±20% of initial measured value 

tan 8 : <150% (160 350V), 200% (6.3 ~ 10OV) of initial 

specified value 

Shelf Life 

Test conditions Post test requirements at +20 °C 

Duration : 1000 hours Same limits for high temperature 

Ambient temperature : +105 °C loading. 

Applied voltage : (None) 


Explanation of Part Numbers 



E C A 

L^LG 

Common code 

W.V code Series code Capacitance code Sufj'ix 


Capacitances in pF are designated 
by three numerals. The first two 
numerals are the significant digits 
and the last numeral designates 
the number of zeroes that follow 
the significant digits. 

Example: 331—330 pF, 

332—3300 pF 

_1 


Suffix code 

Configurations 

B 

Ammo-pack 

5mm pitch for 04 ~ 012.5 

7.5mm pitch for 01 6 - 01 8 

BQ 

Ammo-pack 

H = 18.5mm height for 08 - 01 2.5 

i 

Ammo-pack 

2.5mm pitch for 03 ~ 06.5 & 08 x 5 

/V< 

Reel-pack 

5mm pitch for 04 ~ 08 + lead first 

AZ 

Reel-pack 

5mm pitch for 04 ~ 08 - lead first 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFG Series 


Dimensions 


[mm' 


vinyl sleeve 


Safety vent 
(^6. 3mm dia) 


i> d 


O 


-t , 1 


! I 

A _! _ > 



1 o 


piz~_~_1 

1 


15min. 


5min 



L ^16 1 L+1. Omax. 
L ^20 : L+2.0max. 


D+0. 5max. 


Body dia. oD 

5 

6.3 

8 

10 

12.5 

16 

18 

Lead dia. od 

0.5 

0.5 

0.6 

0.6 

0.6 

0.8 

0.8 

Lead space P 

2 

2.5 ! 

3.5 

5 

5 

7.5 

7.5 


standard Products Table 


WV. 

^.DC] 

Cap, 

[mf] 

Part No. 

D.C.L 

(+20 °C/2 min.) 
[|jA] max. 

tan8 

(120Hz, +20 °C) 

max. 

Impedance 

(100kHz/+20 °C) 

[ ] max. 

Ripple current 
(100kHz/+105 °C) 
[mA] rms max. 

Dimensions 

[mm] 

oD 

L 

P 

0 d 


100 

ECAOJFG101 

6.3 

0.22 

1.0 

140 

5 

11 

2.0 

0.5 


220 

ECAOJFG221 

13.8 

0.22 

0.42 

245 

6.3 

11.2 

2.5 

0.5 


330 

ECAOJFG331 

20.7 

0.22 

0.42 

245 

6.3 

11.2 

2.5 

0.6 


470 

ECAOJFG471 

29.6 

0.22 

0.21 

400 

8 

11.5 

3.5 

0.6 

6.3 

1000 

ECAOJFG102 

63.0 

0.22 

0.15 

560 

10 

12.5 

5.0 

0.6 

(0j) 

2200 

ECAOJFG222 

138.6 

0.24 

0.050 

1280 

12.5 

20 

5.0 

0.6 


3300 

ECAOJFG332 

207.9 

0.26 

0.050 

1280 

12.5 

20 

5.0 

0.6 


4700 

ECAOJFG472 

296.1 

0.28 

0.031 

1970 

16 

25 

7.5 

0.8 


6800 

ECAOJFG682 

428.4 

0.32 

0.031 

1970 

16 

25 

7.5 

0.8 


10000 

ECAOJFG103 

630.0 

0.40 

0.028 

2220 

16 

31.5 

7.5 

0.8 


15000 

ECAOJFG153 

945.0 

0.50 

0.023 

2770 

18 

35.5 

7.5 

0.8 


100 

ECA1AFG101 

10.0 

0.19 

1.0 

140 

5 

11 

2.0 

0.5 


220 

ECA1AFG221 

22.0 

0.19 

0.42 

245 

6.3 

11.2 

2.5 

0.5 


330 

ECA1AFG331 

33.0 

0.19 

0.21 

400 

8 

11.5 

3.5 

0.6 


470 

ECA1AFG471 

47.0 

1 0.19 

0.21 

400 

8 

11.5 

3.5 

0.6 

10 

1000 

ECA1AFG102 

100.0 

1 0.19 

0.11 

720 

10 

16 

5.0 

0.6 

(1A) 

2200 

ECA1AFG222 

220.0 

0.21 

0.050 

1280 

12.5 

20 

5.0 

0.6 


3300 

ECA1AFG332 

330.0 

0.23 

0.040 

1560 

12.5 

25 

5.0 

0.6 


4700 

ECA1AFG472 

470.0 

0.25 

0.031 

1970 

16 

25 

7.5 

0.8 


6800 

ECA1AFG682 

680.0 

0.29 

0.028 

2220 

16 

31.5 

7.5 

0.8 


10000 

ECA1AFG103 

1000.0 

0.37 

0.023 

2770 

18 

35.5 

7.5 

0.8 


47 

ECA1CFG470 

7.5 

0.16 

1.0 

140 

5 

11 

2.0 

0.5 


100 

ECA1CFG101 

16.0 

0.16 

0.42 

245 

6.3 

^11.2 

2.5 

0.5 


220 

ECA1CFG221 

35.2 

0.16 

0.21 

400 

8 

11.5 

3.5 

0.6 


330 

ECA1CFG331 

52.8 

0.16 

0.21 

400 

8 

11.5 i 

3.5 

0.6 

16 

470 

ECA1CFG471 

75.2 

0.16 

0.15 

560 

10 

12.5 

5.0 

0.6 

(1C) 

1000 

ECA1CFG102 

160.0 

0.16 

0.076 

940 

10 

20 

5.0 

0.6 


2200 

ECA1CFG222 

352.0 

0.18 

0.040 

1560 

12.5 

25 

5.0 

0.6 


3300 

ECA1CFG332 

528.0 

0.20 

0.031 

1970 

16 

25 

7.5 

00 

d 


4700 

ECA1CFG472 

752.0 

0.22 

0.028 

2220 

16 

31.5 

7.5 

0.8 


6800 

ECA1CFG682 

1088.0 

0.26 

0.023 

2770 

18 

35.5 

7.5 

0.8 


* () shows W.V. code for part number 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFG Series 


W.V. 

[V. DC] 

Cap 

[|fl 

Part No. 

D.C.L. 

(+20 °C/2min.) 
[|LiA]max. 

tan8 

(120Hz,+20 °C) 

max. 

Impedance 
(100kHz/+20 °C) 
[Ojmax. 

Ripple current 
(100kHz/+105 °C) 
[mA] rms max. 

Dimensions 

[mm] 

0 D 

L 

P 

0 d 


47 

ECA1EFG470 

11.7 

0.14 

1.0 

140 

5 

11 

2.0 

0.5 


100 

ECA1EFG101 

25.0 

0.14 

0.57 

245 

6.3 

11.2 

2.5 

0.5 


220 

ECA1EFG221 

55.0 

0.14 

0.21 

400 

8 

11.5 

3.5 

0.6 

25 

330 

ECA1EFG331 

82.5 

0.14 

0.15 

560 

10 

12.5 

5.0 

0.6 

(IE) 

470 

ECA1EFG471 

117.5 

0.14 

0.11 

720 

10 

16 

5.0 

0.6 


1000 

ECA1EFG102 

250.0 

0.14 

0.050 

1280 

12.5 

20 

5.0 

0.6 


2200 

ECA1EFG222 

550.0 

0.16 

0.031 

1970 

16 

25 

7.5 

0.8 


3300 

ECA1EFG332 

825.0 

0.18 

0.028 

2220 

16 

31.5 

7.5 

0.8 


4700 

ECA1EFG472 

1175.0 

0.20 

0.023 

2770 

18 

35.5 

7.5 

0.8 


33 

ECA1VFG330 

11.5 

0.12 

1.3 

125 

5 

11 

2.0 

0.5 


47 

ECA1VFG470 

16.4 

0.12 

0.57 

210 

6.3 

11.2 

2.5 

0.5 


100 

ECA1VFG101 

35.0 

0.12 

0.32 

325 

8 

11.5 

3.5 

0.6 


220 

ECA1VFG221 

77.0 

0.12 

0.23 

450 

10 

12.5 

5.0 

0.6 

35 

330 

ECA1VFG331 

115.5 

0.12 

0.18 

565 

10 

16 

5.0 

0.6 

(1V) 

470 

ECA1VFG471 

164.5 

0.12 

0.13 

720 

10 

20 

5.0 

0.6 


1000 

ECA1VFG102 

350.0 

0.12 

0.074 

1140 

12.5 

25 

5.0 

0.6 


2200 

ECA1VFG222 

770.0 

0.14 

0.034 

2010 

16 

31.5 

7.5 

0.8 


3300 

ECA1VFG332 

1155.0 

0.16 

0.024 

2710 

18 

35.5 

7.5 

00 

d 


0.1 

ECA1HFGOR1 

3.0 

0.10 

24.0 

2.0 

5 

11 

2.0 

0.5 


0.22 

ECA1HFGR22 

3.0 

0.10 

10.0 

4.5 

5 

11 

2.0 

0.5 


0.33 

ECA1HFGR33 

3.0 

0.10 

7.2 

6.7 

5 

11 

2.0 

0.5 


0.47 

ECA1HFGR47 

3.0 

0.10 

5.0 

9.5 

5 

11 

2.0 

0.5 


1 

ECA1HFG010 

3.0 

0.10 

2.4 

20 

5 

11 

2.0 

0.5 


2.2 

ECA1HFG2R2 

3.0 

0.10 

1.3 

45 

5 

11 

2.0 

0.5 


3.3 

ECA1HFG3R3 

3.0 

0.10 

1.3 

65 

5 

11 

2.0 

0.5 

50 

4.7 

ECA1HFG4R7 

3.0 

0.10 

1.3 

95 

5 

11 

2.0 

0.5 

(1H) 

10 

ECA1HFG100 

5.0 

0.10 

1.3 

125 

5 

11 

2.0 

0.5 


22 

ECA1HFG220 

11.0 

0.10 

1.3 

125 

5 

11 

2.0 

0.5 


33 

ECA1HFG330 

16.5 

0.10 

0.57 

210 

CO 

CD 

11.2 

2.5 

0.5 


47 

ECA1HFG470 

23.5 

0.10 

0.57 

210 

6.3 

11.2 

2.5 

0.5 


100 

ECA1 HFG101 

50.0 

0.10 

0.32 

325 

8 

11.5 

3.5 

0.6 


220 

ECA1HFG221 

110.0 

0.10 

0.18 

565 

10 

16 

5.0 

0.6 


330 

ECA1HFG331 

165.0 

0.10 

0.13 

720 

10 

20 

5.0 

0.6 


470 

ECAI HFG471 

235.0 

0.10 

0.088 

965 

12.5 

20 

5.0 

0.6 


1000 

ECA1HFG102 

500.0 

0.10 

0.047 

1600 

16 

25 

7.5 

0.8 


2200 

ECAIHFG222 

1100.0 

0.12 

0.024 

2710 

18 

35.5 

7.5 

0.8 


10 

ECA1JFG100 

6.3 

0.08 

2.2 

95 

5 

11 

2.0 

0.5 


22 

ECA1JFG220 

13.8 

0.08 

0.94 

165 

6.3 

11.2 

2.5 

0.5 


33 

ECA1JFG330 

20.7 

0.08 

0.94 

165 

6.3 

11.2 

2.5 

0.5 

63 

47 

ECA1JFG470 

29.6 

0.08 

0.68 

220 

8 

11.5 

3.5 

0.6 

(U) 

100 

ECA1JFG101 

63.0 

0.08 

0.36 

360 

10 

12.5 

5.0 

0.6 


220 

ECA1JFG221 

138.6 

0.08 

0.20 

580 

10 

20 

5.0 

0.6 


330 

ECA1JFG331 

207.9 

0.08 

0.14 

765 

12.5 

20 

5.0 

0.6 


470 

ECA1JFG471 

296.1 

0.08 

0.12 

900 

12.5 

25 

5.0 

0.6 


1000 

ECA1JFG102 

630.0 

0.08 

0.052 

1630 

16 

31.5 

7.5 

0.8 


* () shows W.V. code.* 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFQ Series 


Features 

•Low impedance at high frequency and low temperature 
•Wide operating temperature range from -55 to +105 °C 
•Various case sizes (fiat to slim) are provided 
•Anti-soivent: Freon-TE, TES, TP35 or equivaients 



Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+105 °C 

Rated Working Voltage Range 

6.3 to 63V DC 

Nominal Capacitance Range 

6.8 to 15000|iF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

I < 0.01 CV or 3 [|jA] whichever is greater measured with rated 

working voltage applied at +20 °C 

tan 8 

(120Hz, +20 °C) 


Working voltage [V] 

6.3 

10 

16 

25 

35 

50 

63 

tan 8 max. 

0.22 

0.19 

0.16 

0.14 

0.12 

0.10 

0.08 

For capacitance value >1000)liF, add 0.02 per every 1000|liF 

Impetdance at High Frequency 

Refer to standard products table. (1 OOkHz, +20 °C) 

Ripple Current 

Refer to standard products table. (1 OOkHz, +105 °C) 

High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
Leakage current 

Capacitance change 
tan 8 

2000 hours (1000 hours for oD < 8mm) 

+105°C 

DC voltage with maximum permissible ripple current 
specified at + 105 °C (the sum of the DC voltage 
and super-imposed peak AC voltage for maximum 
permissible ripple current should be equal to rated 

DC working voltage.) 

< Initial specified value 
±30% of initial measured value 

< 300% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
: 1000 hours Same limits for high temperature 

: +105 °C loading. 

: (None) 

Cleaning 

Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

Conditions 

Solvent 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Solvents 

Freon-TE, TES, TP35 
or equivalents 

Liquid or 
vapor 

<5 min 
(total) 

^boiling 
point at 

1 atm 

Acceptable 

_1 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFQ Series 


Explanation of Part Numbers 




Common code • shape W.V code Series code Capacitance code Suffix 


Capacitances in fxF are designated by three numerals. The 
first two numerals are the significant digits and the last 
numeral designates the number of zeroes that follow the 
significant digits. 

Example: 331—330 )uF, 

332—3300 pF 


E 

c 

A 





F 

Q 


Dimensions 



16 : L + 1 .0 max. 
L.^20 : L + 2.0 max. 


Body Dia. oD 

4 

5 

6.3 

8 

10 

12.5 

16 

18 

Body Length L 






15-25 

30-40 



Lead Dia. od 

0.45 

0.5 

0.5 

0.6 

0.6 

0.6 

0.8 

o 

bo 

0.8 

Lead space P 

1.5 

2 

2.5 

3.5 

5 

5 

5 

7,5 

7.5 


Case size/Capacitance 


W.V. (V. DC) 

Case 

0 D X L 

Capacitance (|tF) 

6.3V(CJ) 

10V(1A) 

16V(1C) 

25V(1E) 

35V(1\/) 

50V(1 H) 

63V(1J) 

4x11 

68 

47 

39 

27 

18 

10 

00 

CD 

5x11 

100 

82 

56 

39 

27 

18 

12 

5x15 

150 

100 

82 

56 

39 

27 

18 

6.3x11.2 

220 

180 

120 

82 

56 

33 

22 

6.3x15 

330 

220 

180 

120 

82 

56 

39 

8x12.5 

470 

330 

270 

180 

120 

68 

56 

8x15 

680L 

470L 

330L 

220 L 

150L 

100 

82 

8 x20 

1000 

680 

470 

330 

220 

150 

100L 

10x12.5 

680 

470 

330 

220 

150 

82 

68 

10x16 

820 

560 

390 

270 

180 

120 

100 

10 x20 

1200L 

1000L 

680L 

470L 

330L 

220L 

150L 

10x25 

1500 

1200 

820 

560 

390 

270 

180 

10x30 

2200L 

1500L 

1200 L 

820L 

560L 

390L 

270L 

12.5x15 

1200 

1000 

680 

470 

330 

220 

150 

12.5x20 

2200 

1800 

1200 

820 

560 

330 

220 

12.5x25 

2700 

2200 

1500 

1000 

680 

470 

330 

12.5x30 

3900 

2700 

2200 L 

1500L 

1000L 

560 

390 

12.5x35 

4700L 

3300L 

2700L 

1800L 

1200L 

680L 

470L 

12.5x40 

5600L 

3900L 

3300L 

2200 L 

1500L 

820L 

560L 

16x15 

2700S 

1800S 

1500S 

820S 

560S 

390 

270 

16x20 

4700 

3300 

2200 

1500 

1000 

680 

470 

16x25 

5600 

3900 

2700 

1800 

1200 

820 

560 

16x31.5 

6800 

5600 

3900 

2700 

1800 

1000 

680 

16x35.5 

8200 

6800L 

4700L 

3300L 

2200L 

1200L 

820 

16x40 

12000 

8200L 

5600 

3900L 

2700L 

1500L 

1000L 

18x15 

3300 

2200S 

1800 

1200 

820 

470S 

330S 

18x20 

5600S 

3900S 

3300S 

2200S 

1500 

680S 

560S 

18x25 

6800S 

5600S 

3900S 

2700S 

1800S 

1000S 

680S 

18x31.5 

10000 

6800 

4700 

3300 

2200 

1200 

1000 

18x35.5 

12000S 

8200 

6800 

3900 

2700 

1500 

1200 

18x40 

15000 

10000 

8200 

4700 

3300 

1800 

1500 


* L or S in above case size table is suffix code. Example ECADDFODDnS 

* *( ) show W.V. code 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFQ Series 


Maximum Impedance & Ripple Current vs Case Size Table 

Item Maximum impedance [Cl] at lOOKHz, +20 °C 


^ase size ^ 
3D X L [mm] 




4x11 

5x11 

5x15 

6.3x11,2 

6.3x15 

8x12.5 

8x15 

8x20 

10x12.5 

10x16 

10x20 

10x25 

10x30~ 

12.5x15 

12.5x20 

12.5x25 

12.5x30 

12.5x35 

12.5x40 

16x15 

16x20 

16x25 

16x31.5 

16x35.5 

16x40 

18x15 

18x20 

18x25 

18x31.5 

18x35.5 

18x40 



Maximum ripple current 
[mA] rms at lOOkHZ, +105 °C 


6.3~35V 




Frequency Correction Factor for Ripple Current 


W.V. [V.DC] 


Frequency 

[Hz] 


Cap- [txF] _ 

_ 6.8 ~ 330 

_ 390 ~1000 

1200 ~ 2200 
2700 ~ 15000 


60 

120 

Ik 

10k 

0.55 

0.65 

0.85 

0.90 

0.70 

0.75 

0.90 

0.95 

0.75 

0.80 

0.90 

0.95 

0.80 

0.85 

0.95 

1.00 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFZ Series 


Features 

• Long life: 5000 hours at + 105°C 
(Expected life: 13 years at + 60°C) 

• Low impedance at high frequency & low temperature 

• Wide operating temperature range from -55 to +105°C 

• Anti-solvent: Freon-TE, TES, TP35 or equivalents 

• Various case sizes (flat to slim) are provided 


Specifications 



Item 

Performance Characteristics 

Operating Temperature Range 

-55 to +105 °C 

Rated Working Voltage Range 

6.3 to 63V DC 

Nominal Capacitance Range 

22 to 5600{iF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

I < 0.01 CV or 3 [)jA] whichever is greater measured with rated 

working voltage applied at +20 °C for 2 minutes 

tan 8 

Working voltage [V] 6.3 10 16 25 35 50 63 


tan 8 max. 0.17 0.15 0.10 0.08 0.07 0.06 0.05 

(120Hz, +20°C) 

For capacitance value >1000|aF, add 0.02 per another 1 000 |liF 

Impedance at High Frequency 

Refer to standard products table (100k/300k/500kHz, +20 °C) 

Impedance at Low Temperature 

Z{100kHz/-10°C): < 2 times of the specified value (1 OOkHz, +20°C) 

Ripple Current 

Refer to standard products table (1 OOkHz, +105°C) 

High Temperature Loading 

Test conditions 

Duration : 5000 hours 

Ambient temperature : +105 °C 

Applied voltage : DC voltage with maximum permissible ripple current 

specified at + 105 °C (the sum of the DC voltage 
and super-imposed peak AC voltage for maximum 
permissible ripple current should be equal to rated 

DC working voltage) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : + 20% of initial measured value 

tan 8 : < 200% of initial specified value 

Impedence < 200% of initial specified value 

Shelf Life 

Test conditions 

Duration : 1000 hours 

Ambient temperature : +105 °C 

Applied voltage : (None) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : ± 15% of initial measured value 

tan 8 : <150% of initial specified value 

Impedence < 200% of initial specified value 


Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

Cleaning 

^'^^^--^^Conditions Solvent Exposure Temperature Ultrasonic 

Solvents^"'^^^^ condition time wave 


<boiling 

Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable 

or equivalents vapor (total) 1 atm 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFZ Series 


Explanation of Part Numbers 



Dimensions [mmj 


vinyl sleeve 



Body dia. 0 D 

8 

10 

12.5 

16 

18 

Body length L 

— 

— 

<25 

0 

CO 

Al 

— 

— 

Lead dia. od 

0.6 

0.6 

0.6 

0.8 

0.8 

0.8 

Lead space P 

3.5 

5 

5 

7.5 


Case Size vs Capacitance Capacitance [^iF] 


W.V.[V.DC] 

Case Size 

D X L [mm] 

6.3 

(OJ) 

10 

(1A) 

16 

(1C) 

25 

(IE) 

35 

(IV) 

50 

(1H) 

63 

(U) 

8x15 

330 

220 

150 

82 

56 

33 

22 

8x20 

470 

390 

220L 

120L 

82L 

47 

33L 

10x16 

390 

330 

220 

120 

82 

39 

33 

10x20 

560 

470 

330 

180 

120 

68 

47 

10x25 

820 

680 

390 

220 

150 

82 

56 

10x30 

1200L 

1000L 

560 

330L 

220L 

120L 

82L 

12.5x20 

1000 

820 

470 

270 

180 

100 

82 

12.5x25 

1200 

1000 

680 

330 

220 

120 

100 

12.5x30 

1500 

1200L 

820L 

470L 

330L 

180L 

120 

12.5x35 

2200L 

1800L 

1000L 

560L 

390L 

220L 

150L 

12.5x40 

2700L 

2200L 

1200L 

680L 

470L 

270L 

180L 

16x20 

1800 

1200 

820 

470 

330 

180 

150 

16x25 

2200 

1800 

1000 

560 

390 

220 

180 

16x31.5 

3300 

2200 

1500 

820 

560 

330 

220L 

16x35.5 

3900L 

2700 

1800L 

1000L 

680 

390L 

270 

16x40 

4700L 

3300L 

2200L 

1200L 

820L 

470L 

330L 

18x20 

2200s 

1800S 

1200 

560S 

470 

220s 

180S 

18x25 

2700 

2200s 

1500S 

680 

560S 

270 

220 

18x31.5 

3900 

3300 

1800 

1000 

820 

390 

330 

18x35.5 

4700 

3900 

2200 

1200 

1000 

470 

390 

18x40 

5600 

4700 

2700 

1500 

1200 

560 

470 


* L and S of above nominal capacitance are the last suffix code of part numbers ex. ECA1AFZ102L... . 01 0 x 30 

** () shows W.V. code ECA1AFZ102. 01 2.5 x 30 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFZ Series 


Case Size vs Ripple Current Table 

[mA] rms max. at 100kHz, +105°C 


Frequency Correction Factor for 
Ripple Current 


^^.V. [V.DC] 

6.3 - 63V 

\ Cap. [^F] 

Freq. [Hz] 

22-330 

390-1000 

1200-2200 

2700- 

60 

0.55 

0.70 

0.75 

0.80 

120 

0.65 

0.75 

0.80 

0.85 

Ik 

0.85 

0.90 

0.90 

0.95 

10 k 

0.90 

0.95 

0^95 ~ 

1.00 

100 k 

1.00 

1.00 

1.00 

1.00 


W.V. [V.DC] 

Case Size 

D X L [mm] 

6.3-35V 

50V 

63V 

8x15 

575 

500 

450 

8 x20 

760 

670 

600 

10x16 

795 

640 

580 

10 x20 

1015 

890 

820 

10x25 

1190 

1040 

950 

10x30 

1440 

1300 

1110 

12.5x20 

1400 

1200 

1140 

12.5x25 

1690 

1440 

1420 

12.5x30 

1950 

1680 

1620 

12.5x35 

2220 

1850 

1780 

12.5x40 

2390 

2010 

1950 

16x20 

1690 

1470 

1450 

16x25 

2010 

1810 

1750 

16x31.5 

2350 

2120 

2050 

16x35.5 

2550 

2260 

2220 

16x40 

2900 

2410 

2370 

18x20 

2010 

1810 

1750 

18x25 

2200 

2000 

1940 

18x31.5 

2800 

2220 

2110 

18x35.5 

2900 

2460 

2300 

18x40 

3000 

2560 

2510 


Case Size vs Impedance Table Impedance [Q] max. at +20°C 



6.3 - 35 

50 

63 

Case Size Frequency 

D X L [mm] 

1OOkHz 

300kHz 

500kHz 

100kHz 

300kHz 

500kHz 

100kHz 

300kHz 

500kHz 

8x15 

0.120 

0.132 

0.144 

0.230 

0.253 

0.276 

0.300 

0.330 

0.360 

8 x20 

0.090 

0.099 

0.108 

0.160 

0.176 

0.192 

0.190 

0.209 

0.228 

lOx 16 

0.090 

0.099 

0.108 

0.160 

0.176 

0.192 

0.190 

0.209 

0.228 

10 x20 

0.065 

0.072 

0.078 

0.110 

0.121 

0.132 

0.140 

0.154 

0.168 

10x25 

0.055 

0.066 

0.071 

0.090 

0.099 

0.108 

0.120 

0.132 

0.144 

10x30 

0.045 

0.054 

0.058 

0.075 

0.083 

0.090 

0.095 

0.105 

0.114 

12.5x20 

0.042 

0.054 

0.063 

0.080 

0.104 

0.120 

0.095 

0.124 

0.143 

12.5x25 

0.034 

0.044 

0.051 

0.070 

0.091 

0.105 

0.090 

0.117 

0.134 

12.5x30 

0.030 

0.039 

0.045 

0.060 

0.078 

0.090 

0.080 

0.104 

0.120 

12.5x35 

0.024 

0.031 

0.036 

0.050 

0.065 

0.075 

0.065 

0.085 

0.093 

12.5x40 

0.021 

0.027 

0.031 

0.043 

0.056 

0.065 

0.060 

0.078 

0.090 

16x20 

0.034 

0.051 

0.061 

0.053 

0.080 

0.095 

0.070 

0.105 

0.126 

16x25 

0.028 

0.042 

0.050 

0.044 

0.060 1 

0.079 

0.060 

0.090 

0.108 

16x31.5 

0.025 

0.037 

0.045 

0.033 

0.050 

0.059 

0.050 

0.075 

0.090 

16x35.5 

0.022 

0.033 

0.039 

0.028 

0.042 

0.050 

0.042 

0.063 

0.076 

16x40 

0.018 

0.027 

0.032 

0.026 

0.039 

0.047 

0.034 

0.051 

0.061 

18x20 

0.028 

0.044 

0.061 

0.050 

0.080 

0.110 

0.065 

0.104 

0.143 

18x25 

0.025 

0.040 

0.055 

0.041 

0.067 

0.090 

0.057 

0.092 

0.125 

18x31.5 

0.023 

0.036 

0.050 

0.031 

0.050 

0.068 

0.048 

0.077 

0.106 

18x35.5 

0.021 

0.033 

0.046 

0.027 

0.043 

0.059 

0.041 

0.066 

0.090 

18x40 

0.017 

0.027 

0.037 

0.025 1 

0.040 

0.055 

0.033 

0.053 

0.073 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KA Series 


Features 

• Low profile 7mm height for 04 ~ 08 mm 

• Various lead taping for high density insertion 

• Anti-solvent: Freon-TE, TES, TP35 etc. 



Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-40 to +85 “C 

Rated Working Voltage Range 

4 to 50V DC 

Nominal Capacitance Range 

0.1to470i^F 

Capacitance Tolerance 

±20%(120Hz, +20 °C) 

Leakage Current 

I < 0.01 CV or 3 [mA] whichever is greater measured after 2 minutes application of rated 

working voltage applied at +20 °C 

(120Hz ,+20 °C) 

Working voltage [V] 4 6.3 10 16 25 35 

50 

tan 8 max. 0.35 0.24 0.20 0.16 0.14 0.12 

0.10 


Characteristics at Low Temperature 

Impedance ratio max. at 120Hz. 

Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

-25 °C/+20 °C 

7 

4 

3 

2 

2 

2 

2 

-40 °C/+20 °C 

15 

8 

6 

4 

4 

3 

3 

1 

High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
Leakage current 

Capacitance change 
tan 8 

1000 hours 
+105°C 

Rated DC working voltage 

< Initial specified value 
±20% of initial measured value 

< 200% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 

1 000 hours Same limits for high temperature 
+85 °C loading. 

(None) 

Cleaning 

Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

''^^"-'--...Conditions 

Solvents 

Solvent 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Freon-TE, TES, TP35 
or equivalents 

Liquid or 
vapor 

<5 min 
(total) 

<boiling 
point at 

1 atm 

Acceptable 
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Aluminum Electrolytic Capacitors 

Radial Lead Type KA Series 


Explanation of Part Numbers 


E 

C 

E 


A 





K 

A 






Common code Shape W.V code Series code Capacitance code_Suffix 


Suffix code 

Configurations 

B 

Ammo-pack 

5mm pitch for 04 ~ 012.5 

7.5mm pitch for 01 6 - 01 8 

BQ 

Ammo-pack 

H = 18.5mm height for 08 ~ 01 2.5 

i 

Ammo-pack 

2.5mm pitch for 08 ~ 06.5 & 08 x 5 

AX 

Reel-pack 

5mm pitch for 04 ~ 08 + lead first 

AZ 

Reel-pack 

5mm pitch for 04 ~ 08 - lead first 


Dimensions in mm (not to scale) 


Vinyl sleeve 


r ... 


0 










I — r 





:. 


1 


+1 

-^ Q_ 

Body Dia. 0 D 

4 

5 

6.3 

8 


I 





Lead Dia. 0 d 

0.45 

0.45 

0.45 

0.45 


L. - -.— 





Lead space P 

1.5 

2 

2.5 

3.5 

L + 1 max. 

15 min. 5 min. 

D + 0.5 max. 


Case size/Ripple current bdxl (mm)/{mA) r.m.s. ( i20 hz/ +85 ° c ) 


W.V. (V. DC) 

Cap. (nF) 

4(0G) 

6.3 (OJ) 

10 (1A) 

16 (1C) 

25 (1E) 

35 (IV) 

50 (1H) 

0.1 

( 0 R 1 ) 













4x7 

1 

0.22 (R22) 













4x7 

2 

0.33 (R33) 













4x7 

3 

0.47 (R47) 













4x7 

5 

1.0 

(010) 













4x7 

10 

2.2 

(2R2) 













4x7 

16 

3.3 

(3R3) 







— 






4x7 

18 

4.7 

(4R7) 









4x7 

21 

4x7 

22 

4x7 

23 

10 

(100) 







4x7 

28 

4x7 

28 

5x7 

30 

5x7 

35 

22 

(220) 





4x7 

35 

4x7 

39 

5x7 

55 

6.3x7 

60 

6.3x7 

60 

33 

(330) 





4x7 

43 

5x7 

60 

6.3x7 

65 

6.3x7 

65 

*8x7 ! 

75 

47 

(470) 

4x7 

34 

4x7 

46 

5x7 

65 

5x7 

70 

6.3x7 

70 

8x7 

85 



100 

(101) 

5x7 

61 

5x7 

71 

6.3x7 

80 

6.3x7 

91 







220 

(221) 

6.3x7 

82 

6.3x7 

103 

8x7 

120 









330 

(331) 

8x7 

110 

8x7 

130 









Case 

Ripple 

470 

(471) 

8x7 

140 











size 

current 


* () shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KS Series 



Item 

Performance Characteristics 

Operating Temperature Range 

-40 to +85 °C 

Rated Working Voltage Range 

4 to 50V DC 

Nominal Capaoitance Range 

0.1 to 330 |lxF 

Capacitance Tolerance 

±20%(120Hz, +20 °C) 

Leakage Current 

I ^ 0.01 CV or 3 [|aA] whichever is greater measured after 2 minutes application of rated 

working voltage applied at +20 °C 

(120Hz,+20 °C) 


Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

tan 8 max. 

0.35 

0.24 

0.20 

0.16 

0.14 

0.12 

0.10 


Characteristics at Low Temperature 

Impedance ratio max. at 120Hz. 

Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

-25 °C/+20 °C 

7 

4 

3 

2 

2 

2 

2 

-40 °C/+20 °C 

15 

8 

6 

4 

4 

3 

3 


High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
Leakage current 

Capacitance change 
tan 8 

1000 hours 
+85 °C 

Rated DC working voltage 

< Initial specified value 
±20% of initial measured value 

< 200% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 

1000 hours Same limits for high temperature 
+85 °C loading. 

(None) 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KS Series 


Explanation of Part Numbers 


E C E 


Common code 


K S 


Series code 


Series code 

KK 

KS 

Size 

03 

04-08 


Capacitance code 


Suffix code 

Configurations 

B 

Ammo-pack 

5mm pitch for 04 - 012.5 

7.5mm pitch for 01 6 - 01 8 

BQ 

Ammo-pack 

H = 18.5mm height for 08 ~ 01 2.5 

i 

Ammo-pack 

2.5mm pitch for 03 ~ 06.5 & 08 x 5 

/V< 

Reel-pack 

5mm pitch for 04 ~ 08 + lead first 

AZ 

Reel-pack 

5mm pitch for 04 ~ 08 - lead first 


Dimensions in mm (not to scale) 



Case size/Ripple current 

W.V, (V. DC) 

3ap.(MF) 4(0G) 


6.3 (OJ) 


oDxL (mm)/(mA) r.m.s. (120 Hz/ +85 °C) 


50 (1H) 


0.1 (0R1) 













•4x5 

1 

0.22 (R22) 




— 









•4x5 

2 

0.33 (R33) 













•4x5 

3 

0.47 (R47) 













•4x5 

5 

1.0 ( 010 ) 













•4x5 

10 

2.2 (2R2) 









3x5 

8 



4x5 

16 

3.3 (3R3) 









3x5 

10 

4x5 

16 

4x5 

18 

4.7 (4R7) 









•4x5 

22 

4x5 

22 

5x5 

23 

10 (100) 







•4x5 

28 1 

5x5 

28 

5x5 

30 

6.3x5 

35 

22 (220) 

3x5 

19 

4x5 

29 

5x5 

35 

5x5 

39 

6.3x5 

55 

6.3x5 

60 

8x5 

60 

33 (330) 

4x5 

26 

5x5 

38 

5x5 

43 

6.3x5 

60 

6.3x5 

65 

8x5 

65 



47 (470) 

4x5 

34 

5x5 

46 

6.3x5 

65 

6.3x5 

70 



8x5 

85 



100 (101) 

5x5 

61 

6.3x5 

71 

6.3x5 

80 

8x5 

91 







220 (221) 

6.3x5 

82 



8x5 

120 







Case 

Ripple 

330 (331) 



8x5 

130 









size 

current 


' 03x5 size is available on request (shown with • 
Products of 63 V DC is available on request. 

() shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KG Series 


Features 

• Low profile 7mm height for 04 ~ 08 mm 

• Longlife: 1000 hours at+105 °C 

• Various lead taping for high density insertion 

• Anti-solvent: Freon-TE, TES, TP35 etc. 



Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+105 °C 

Rated Working Voltage Range 

6.3 to 50V DC 

Nominal Capacitance Range 

0.1 to220nF 

Capacitance Tolerance 

±20% {120Hz, +20 °C) 

Leakage Current 

I < 0.01 CV or 3 [joA] whichever is greater measured after 2 minutes application of rated 

working voltage applied at +20 °C 

(120Hz ,+20 °C) 

Working voltage [V] 

6.3 

10 

16 

25 

35 

50 

tan 8 max. 

0.22 

0.19 

0.16 

0.14 

0.12 

0.10 

Characteristics at Low Temperature 

Impedance ratio max. at 120Hz. 

Working voltage [V] 

6.3 

10 

16 

25 

35 

50 

-25 °C/+20 °C 

3 

2 

2 

2 

2 

2 

-40 °C/+20 “C 

6 

5 

3 

3 

3 

3 

-55 °C/+20 °C 

8 

6 

4 

4 

4 

4 

Impedance 

Refer to standard products table (1 OOkHz, +20 °C) 

High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 ""C 
Leakage current 

Capacitance change 
tan 8 

: 1000 hours 

: +105°C 

: Rated DC working voltage 

: < Initial specified value 

: ±20% of initial measured value 

: < 200% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
: 1000 hours Same limits for high temperature 

: +105 °C loading. 

: (None) 

Cleaning 

Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

'^^"'■"^---..Conditions 

Solvents 

Solvent 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Freon-TE, TES, TP35 
or equivalents 

— 

Liquid or 
vapor 

<5 min 
(total) 

<boiling 
point at 

1 atm 

Acceptable 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KG Series 


Explanation of Part Numbers 



Dimensions in mm (not to scaie) 



Case size/Ripple current 


6.3 (OJ) 


0 DxL {mm)/(mA) r.m.s. (120 Hz/ +85 °C) 


Cap. (^F) 

W.V. (V. DC) 

0.1 

(0R1) 

0.15 

(R15) 

0.22 

(R22) 

0.33 

(R33) 

0.47 

(R47) 

0.68 

(R68) 

1.0 

(010) 

1.5 

(1R5) 

2.2 

(2R2) 

3.3 

(3R3) 

4.7 

(4R7) 

6.8 

(6R8) 

10 

(100) 

15 

(150) 

22 

(220) 

33 

(330) 

47 

(470) 

68 

(680) 

100 

(101) 

220 

(221) 



16 (1C) 

25 (IE) 

35 (IV) 

50 (1H) 






1 




4x7 

1.7 

22 










4x7 

2.5 

16 










4x7 

3.5 

12 










4x7 

5.4 

10 










4x7 7.6 

10 










4x7 

10 

10 










4x7 

16 

10 










4x7 

24 

10 










4x7 

36 

10 










4x7 

47 

10 







4x7 

47 

10 

4x7 

47 

10 

4x7 

47 

10 

4x7 

47 

10 

4x7 

47 

10 

5x7 

70 

5 

4x7 

47 

10 

4x7 

47 

10 

5x7 

70 

5 

6.3x7 

121 

' 2 

4x7 

47 

10 

5x7 

70 

5 

6.3x7 

121 

2 

6.3x7 

121 

2 

5x7 

70 

5 

5x7 

70 

5 

6.3x7 

121 

2 

8x7 

190 

1.2 

6.3x7 

121 

2 

6.3x7 121 

2 

8x7 

190 

1.2 

8x7 

190 

1.2 

6.3x7 

121 

2 

8x7 

190 

1.2 

8x7 

190 

1.2 

0 DxL (mm) 

(mAjr.m.s. 

m 

8x7 

190 

1.2 

8x7 

190 

1.2 





(100kHz/ 

100kHz/ 

8x7 

190 

1.2 








+105°C) 

+20°C 










Casesize 

Ripple 

current 

Imped¬ 

ance 


* () shows W.V. and capacitance code. 


27 


Panasonic 






























Aluminum Electrolytic Capacitors 
Snap-In 


TS-U Series 


Features 

• For general purpose 

• Wide CV value range (33 ~ 47000pF/16 ~ 450V) 

• Various case sizes 

• Top vent construction 


Specifications 



Item 

Performance Characteristics 

Rated Working Voltage Range 

16 to 250V DC 

400 to 450V DC 

Operating Temperature Range 

-40 °C to -I-85 °C 

-25 “C to -1-85 °C 

Nominal Capacitance Range 

120 to 47000 |liF 

33 to 390nF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 


Leakage Current 

I < 0.01 CV or 3 [mAI CV< 100,000 for 16 - 10OV 

1 < 37CV [|jA] CV> 100,000 for 16 ~ 10OV & all Items of 160 ~ 450V 

Leakage current shall be measured after 5 minutes application of rated working voltage at +20 °C. 
(C=nominal capacitance in [iF, V=rated working voltage in V) 

{120Hz,+20°C) 

Working voltage [V] 16 

25 35 50 63 80-450 

tan 8 max, 0.35 

0.30 0.25 0.20 0.20 0.15 

Ripple Current 

Refer to standard products table (120Hz, +85 °C) 

Correction factor for frequency 

Frequency [Hz] 

50 

60 

120 

500 

Ik 

10k-50k 

16~100V 

0.93 

0.95 

1.00 

1.05 

1.08 

1.15 

160~450V 

0.75 

0.80 

1.00 

1.20 

1.25 

1.40 

.. _ 

High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 °C 
Leakage current 

Capacitance change 
tan 8 

2000 hours 
+85 °C 

DC voltage with maximum permissible ripple current 
specified at +85 °C (<rated working voltage) 

< Initial specified value 
±20% of initial measured value 

< 150% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Pre-treatment for measurements 
Measurements shall be conducted 

Post test requirements at +20 °C 

1000 hours Same limits for high temperature 
+85 °C loading. 

(None) 

after application of DC working voltage for 30 minutes 


Dimensions [mm] 
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Aluminum Electrolytic Capacitors 
Snap-in 


TS-U Series 


Expianation of Part Numbers 


E 

C 

E 


S 





U 


Common code 


Shape 


W.V code 


Series code 


Capacitance code 


W.V. code 

1C 

1E 

IV 

1H 

1J 

IK 

2A 

W.V. (V) 

16 

25 

35 

50 

63 

80 

100 



W.V. code 

2C 

2D 

2E 

2T 

2G 

2W 


W.V. (V) 

160 

200 

250 

385 

400 

450 


JI 


J 


Capacitances in |iF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330|aF, 
332—3300 fiF 


Case code 


\ L 

[mrn] 

0 D\ 

[mm] N. 

25 

31.5 

40 

50 

22 

D 

E 

G 

H 

25 

J 

K 

M 

N 

30 

Q 

R 

T 

U 

35 

- 

X 

Y 

(Z) 


Z:L = 51mm 


Expected Life for Rippie Current & Ambient Temperature Stress 


•Calculation Formula 


The life of aluminum electrolytic capacitors is highly affected by applied Where: 
ripple current and ambient temperature. In general the relation I 

between life time, ripple current and ambient temperature is known as: 


L = U,x2L£±^i^l 
^ 10 


Ripple current to be applied to the capacitor at T°C (120Flz). 

[A rms] 

Specified maximum permissible ripple current at 120Flz, +85°C 
.[A rms] 


AtvsT {inconstant) 
- 1-1 - 1 - 1 - 1 - 1 — 



/i i I 1 1 - I 1 I 1 I I_I 

40 50 60 70 BO 90 

Ambient temperature = TTC] 


L : Expected life at T°C.[h] 

Lq : Specified life (TSU series: 2000 hours).[h] 

T : Ambient temperature. [°C] 

Tq : Hot spot temperature in the capacitor element = [maximum 
operating temperature] + [At at maximum ambient temperature] 
= [maximum temperature (TSU series: +90 °C)].[°C] 

At : Temperature rise at constant current flow of maximum 

permissible ripple current value specified at +85 °C (see the 

graph ' At vs T).[°C] 

2 

[Conditions: (I/Ip) < 2 times] 


• Expected Life (calculated on the basis of specified life in high temperature loading) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-U Series 


Case Size Table 

(16V)_ 


Cap. 

[HF] 

Ripple 

current 

Case size cD x L [mm] 

4700 

1.60 

22x25 




6800 

1.80 

22x31.5 

25x25 



10000 

2.40 

22x40 

25x31.5 

30x25 


15000 

3.20 

22x50 

25x40 

30x31.5 


22000 

3.60 


25x50 

30x40 

35x31.5 

33000 

4.40 



30x50 

35x40 

47000 

4.70 




35x51 


{25V) 


Cap. 

[HF] 

Ripple 

current 

Case size cD x L [mm] 

3300 

1.60 

22x25 




4700 

1.80 

22x31.5 

25x25 



6800 

2.30 

22x40 

25x31.5 

30x25 


10000 

2.70 

22x50 

25x40 

30x31.5 


15000 

3.40 


25x50 

30x40 

35x31.5 

22000 

4.20 



30x50 

35x40 

33000 

4.60 




35x51 


(35V) 


Cap. 

[nF] 

Ripple 

current 

Case size cD x L [mm] 

L.. 

2200 

1.40 

22x25 




3300 

1.70 

22x31.5 

25x25 



4700 

2.00 

22x40 

25x31.5 

30x25 


6800 

2.40 

22x50 

25x40 

30x31.5 


10000 

3.00 


25x50 

30x40 

35x31.5 

15000 

3.70 



30x50 

35x40 

22000 

4.00 




35x51 


(50V) 


Cap. 

FuR 

Ripple 

current 

Case size cD x L [mm] 

1500 

1.20 

22x25 




2200 

1.40 

22x31.5 

25x25 



3300 

1.70 

22x40 

25x31.5 

30x25 


4700 

2.10 

22x50 

25x40 

30x31.5 


6800 

2.60 


25x50 

30x40 

35x31.5 

10000 

3.40 



30x50 

35x40 

15000 

3.70 




35x51 


(63V) 


Cap. 

[mF] 

Ripple 

current 

Case size cD x L [mm] 

1000 

1.20 

22x25 




1500 

1.30 

22x31.5 

25x25 



2200 

1.50 

22x40 

25x31.5 

30x25 


3300 

1.90 

22x50 

25x40 

30x31.5 


4700 

2.30 


25x50 

30x40 

35x31.5 

6800 

3.00 



30x50 

35x40 

10000 

3.30 




35x51 


(80V) 


Cap. 

[nF] 

Ripple 

current 

Case size cD x L [mm] 

680 

1.00 

22x25 




1000 

1.20 

22x31.5 

25x25 



1500 

1.40 

22x40 

25x31.5 

30x25 


2200 

1.70 

22x50 

25x40 

30x31.5 


3300 

2.10 


25x50 

30x40 

35x31.5 

4700 

2.60 



30x50 

35x40 

6800 

3.10 




35x51 


(100V) __ (160V) 


Cap. 

[^*F] 

Ripple 

current 

Case size cD x L [mm] 

180 

0.65 

22x25 




270 

0.87 

22x31.5 

25x25 



390 

1.10 

22x40 

25x31.5 

30x25 


560 

1.30 

22x50 

25x40 

30x31.5 


820 

1.50 


25x50 

30x40 

35x31.5 

1200 

1.80 



30x50 

35x40 

1500 

2.00 




35x51 


Cap. 

[^F] 

Ripple 

current 

Case size cD x L [mm] 

470 

1.00 

22x25 




680 

1.10 

22x31.5 

25x25 



1000 

1.20 

22x40 

25x31.5 

30x25 


1500 

1.50 

22x50 

25x40 

30x31.5 


2200 

1.80 


25x50 

30x40 

35x31.5 

3300 

2.40 



30x50 

35x40 

4700 

2.70 




35x51 


(200V)_ (250V) 


Cap. 

Ripple 

current 

Case size cD x L [mm] 

150 

0.65 

22x25 




220 

0.87 

22x31.5 

25x25 



330 

1.10 

22x40 

25x31.5 

30x25 


470 

1.30 

22x50 

25x40 

30x31.5 


680 

1.50 


25x50 

30x40 

35x31.5 

1000 

1.80 



30x50 

35x40 

1200 

2.00 




35x51 


Cap. 

[HF] 

Ripple 

current 

Case size cD x L [mm] 

120 

0.45 

22x25 




150 

0.65 

22x31.5 

25x25 



220 

0.87 

22x40 

25x31.5 

30x25 


330 

1.10 

22x50 

25x40 

30x31.5 


470 

1.30 


25x50 

30x40 

35x31.5 

680 

1.50 



30x50 

35x40 

1000 

1.90 




35x51 


(385/400V)_ (450V) 


Cap. 

[^F] 

Ripple 

current 

Case size cD x L [mm] 

47 

0.25 

22x25 




68 

0.35 

22x31.5 

25x25 



100 

0.47 

22x40 

25x31.5 

30x25 


150 

0.60 

22x50 

25x40 

30x31.5 


220 

0.75 


25x50 

30x40 

35x31.5 

270 

0.90 



30x50 

35x40 

390 

1.10 




35x51 


Cap. 

m 

Ripple 

current 

Case size cD x L [mm] 

33 

0.20 

22x25 




47 

0.29 

22x31.5 

25x25 



68 

0.38 

22x40 

25x31.5 

30x25 


100 

0.52 

22x50 

25x40 

30x31.5 


150 

0.70 


25x50 

30x40 

35x31.5 

220 

0.92 



30x50 

35x40 

330 

1.10 




35x51 


* Ripple current: [A] rms at 120Hz, +85 °C 

** Capacitors of 035x51 should be reinforced with supplementary adhesive when mounting to P.W.B. 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-NH Series 


Features 

• Long life 105 °C 2000 hours & high ripple current 

• Wide CV value range (47 -- 47000pF/10 ~ 400V) 

• Various case size & top vent constructions 


Specifications 




Item 


Performance Characteristics 


Rated Working Voltage Range 


10 to 250V DC 


Operating Temperature Range 


-40 to +105 °C 


Nominal Capacitance Range 


68 to 47000jLiF 


400V DC 


-25 to+105 °C 


33 to 220iuF 


Capacitance Tolerance 


±20%(120Hz, +20 °C) 


Leakage Current 


l <0.01CVor3 [mA] 
I < 3VCV [pA] 


CV< 100,000 for 16 - 100V 

CV> 100,000 for 16 ~ 10OV & all items of 160 ~ 450V 


Leakage current shall be measured after 5 minutes application of rated working voltage at +20 °C. 
(C=nominal capacitance in laF, V=rated working voltage in V) 


tan 6 


(120Hz, +20 °C) 


Working voltage [V] 

10 

16 

25 

35 

50 

63 

tan 8 max. 

0.45 

0.35 

0.30 

0.23 

0.18 

0.16 

Rated working voltage [V] 

80 

100 

160 

200 

250 

400 

tan 8 max. 

0.12 

0.11 

0.10 

0.10 

0.10 

0.10 


Refer to standard products table (120Hz, +105 °C) 
Correction factor for frequency 


Ripple Current 


Frequency [Hz] 


10~100V 


160~450V 


50 


0.93 


0.75 


60 


0.95 


0.80 


120 


1.00 


1.00 


500 


Ik 


1.05 


1.08 


1.20 


1.25 


10k-50k 


1.15 


1.40 


High Temperature Loading 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


Post test requirements at +20 °C 
Leakage current 
Capacitance change 
tan 8 


2000 hours 
+85 °C 

DC voltage with maximum permissible ripple currentj 
specified at +85 °C (<rated working voltage) 


< Initial specified value 
±20% of initial measured value 

< 150% of initial specified value 


Shelf Life 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


1000 hours 
+85 °C 
(None) 


Post test requirements at +20 °C 
Same limits for high temperature 
loading. 


Pre-treatment for measurements 

Measurements shall be conducted after application of DC working voltage for 30 minutes 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-NH Series 


Explanation of Part Numbers 


E C E 


Common code 


Shape 


W.V code 

J 


W.V. code 

1A 

1C 

IE 

IV 

1H 

1J 

!ik 

2A 

W.V. (V) 

10 

16 

25 

35 

50 

63 

00 

o 

100 


W.V. code 

2C 

2D 

2 E 

2G 

W.V. (V) 

160 

200 

250 

400 


Series code 


Capacitance code 


Jl 


Capacitances in ^iF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 jiF, 
332—3300 [iF 


Case code 


\ L 

[mm] 

0D\ 

[mm] Xv 

25 

31.5 

40 

50 

22 

D 

E 

G 

H 

25 

J 

K 

M 

N 

30 

Q 

R 

T 

U 

35 

- 

X 

Y 

(Z) 


Z:L = 51mm 


Dimensions 


[mm] 


Polarity bar vinyl sleeve 



^2±0.1 Terminal 




• Expected Life (calculated on the basis of specified life in high temperature loading - see equation p. 29) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-NH Series 


Case Size Table 

(10V)_ 


Cap. 

[^F] 

Ripple 

current 

Case size cD x L [mm] 

4700 

1.80 

22x25 




6800 

2.10 

22x31.5 

25x25 



10000 

2.50 

22x40 

25x31.5 

30x25 


15000 

3.10 

22x50 

25x40 

30x31.5 


22000 

3.40 


25x50 

30x40 

35x31,5 

33000 

3.90 



30x50 

35x40 

47000 

4.90 




35x51 


(16V) 


Cap. 

[HF] 

Ripple 

current 

Case size cD x L [mm] 

3300 

1.60 

22x25 




4700 

2.00 

22x31.5 

25x25 



6800 

2.40 

22x40 

25x31.5 

30x25 


10000 

2.90 

22x50 

25x40 

30x31.5 


15000 

3.50 


25x50 

30x40 

35x31.5 

22000 

4.20 



30x50 

35x40 

33000 

4.80 




35x51 


(25y) 


Cap. 

[mF] 

Ripple 

current 

Case size cD x L [mm] 

2200 

1.50 

22x25 




3300 

1.70 

22x31.5 

25x25 



4700 

2.20 

22x40 

25x31.5 

30x25 


6800 

2.60 

22x50 

25x40 

30x31.5 


10000 

3.10 


25x50 

30x40 

35x31.5 

15000 

3.50 



30x50 

35x40 

22000 

4.00 




35x51 


{35Vi 


Cap. 

m 

Ripple 

current 

Case size cD x L [mm] 

1500 

1.40 

22x25 




2200 

1.60 

22x31.5 

25x25 



3300 

1.80 

22x40 

25x31.5 

30x25 


4700 

2.30 

22x50 

25x40 

30x31.5 


6800 

2.90 


25x50 

30x40 

35x31.5 

10000 

3.50 



30x50 

35x40 

15000 

3.90 




35x51 


(50V) 


Cap. 

W 

Ripple 

current 

Case size cD x L [mm] 

1000 

1.30 

22x25 




1500 

1.50 

22x31.5 

25x25 



2200 

1.90 

22x40 

25x31,5 

30x25 


3300 

2.30 

22x50 

25x40 

30x31.5 


4700 

2.80 


25x50 

30x40 

35x31.5 

6800 

3.20 



30x50 

35x40 

10000 

3.70 




35x51 


(63V) 


Cap. 

[mF] 

Ripple 

current 

Case size cD x L [mm] 

680 

0.90 

22x25 




1000 

1.30 

22x31.5 

25x25 



1500 

1.60 

22x40 

25x31.5 

30x25 


2200 

2.00 

22x50 

25x40 

30x31.5 


3300 

2.50 


25x50 

30x40 

35x31.5 

4700 

2.90 



30x50 

35x40 

6800 

3.30 




35x51 


(80V)_ (100V) 


Cap. 

[^F] 

Ripple 

current 

Case size cD x L [mm] 

470 

0.80 

22x25 




680 

1.20 

22x31.5 

25x25 



1000 

1.50 

22x40 

25x31.5 

30x25 


1500 

1.80 

22x50 

25x40 

30x31.5 


2200 

2.30 


25x50 

30x40 

35x31.5 

3300^ 

2.80 



30x50 

35x40 

4700 

3.00 




35x51 


Cap. 

[HF] 

Ripple 

current 

Case size cD x L [mm] 

330 

0.70 

22x25 




470 

1.20 

22x31.5 

25x25 



680 

1.40 

22x40 

25x31.5 

30x25 


1000 

1.70 

22x50 

25x40 

30x31.5 


1500 

2.10 


25x50 

30x40 

35x31.5 

2200 

2.60 



30x50 

35x40 

3300 

2.90 




35x51 


(160V)_ (200V) 


Cap. 

[nF] 

Ripple 

current 

Case size cD x L [mm] 

150 

0.70 

22x25 




220 

1.00 

22x31.5 

25x25 



330 

1.20 

22x40 

25x31.5 

30x25 


470 

1.40 

22x50 

25x40 

30x31.5 


680 

1.70 


25x50 

30x40 

35x31.5 

820 

2.00 



30x50 

35x40 

1200 

2.30 




35x51 


Cap. 

lliF] 

Ripple 

current 

Case size cD x L [mm] 

100 

0.72 

22x25 




150 

0.80 

22x31.5 

25x25 



220 

1.00 

22x40 

25x31.5 

30x25 


330 

1.20 

22x50 

25x40 

30x31.5 


470 

1.40 


25x50 

30x40 

35x31.5 

680 

1.70 



30x50 

35x40 

1000 

2.10 




35x51 


(250V)_ (400V) 


Cap. 

[nF] 

Ripple 

current 

Case size cD x L [mm] 

68 

0.45 

22x25 




100 

0.72 

22x31.5 

25x25 



150 

0.80 

22x40 

25x31.5 

30x25 


220 

1.05 

22x50 

25x40 

30x31.5 


330 

1.25 


25x50 

30x40 

35x31.5 

470 

1.45 



30x50 

35x40 

680 

1.80 




35x51 


Cap. 

[mF] 

Ripple 

current 

Case size cD x L [mm] 

33 

0.33 

22x25 




47 

0.47 

22x31.5 

25x25 



68 

0.56 

22x40 

25x31.5 

30x25 


100 

0.69 

22x50 

25x40 

30x31.5 


150 

0.82 


25x50 

30x40 

35x31.5 

220 

1.00 



30x50 

35x40 

330 

1.20 




35x51 


*Ripple current: [A] rms at 120Hz, +105 °C 

** Capacitors of 035x51 I should be reinforced with supplementary adhesive when mounting to P.W.B. 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-NXA Series 


Features 

• Premum industrial grade 

• Long life 5000 hours at +105°C with ripple current applied 

• Expected life: 75000 hours at +65°C with ripple current applied 

• Various case sizes & top vent construction 


Specifications 


NXAi CE 

200v 470 ,.f(n‘; 
lOS'C 9! 11 





Item 

Performance Characteristics 

Rated Working Voltage Range 

160 to 250V DC 

400V DC 

Operating Temperature Range 

-40 to-f 105 °C 

-25 to+105 °C 

Nominal Capacitance Range 

39 to 1200f4F 

Capacitance Tolerance 

±20%(120Hz, +20 °C) 

Leakage Current 

I < 3 a/CV [|liA] after 5 minutes application of rated working voltage at +20 °C. 

(C=nominal capacitance in \aF, V = rated working voltage in V) 

tan 8 

0.15 max {120Hz, +20°C) 

Ripple Current 

Refer to standard products table (120Hz, +85°C) 

Correction factor for frequency 


Frequency [Hz] 50 

60 

120 

500 

Ik 

10k-50k 


Correction factor 0.75 

0.8 

1.0 

1.2 

1.25 

1.4 

For capacitance value >1000 iliF, add 0.02 per another lOOOpF 


High Temperature Loading 

Test conditions 

Duration : 5000 hours 

Ambient temperature : +105 °C 

Applied voltage : DC voltage with maximum permissible ripple current 

specified at + 105 °C (<rated working voltage) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : + 20% of initial measured value 

tan 8 : < 200% of initial specified value 

Shelf Life 

Test conditions 

Duration : 1000 hours 

Ambient temperature : +105 °C 

Applied voltage : (None) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : ± 15% of initial measured value 

tan 8 : < initial specified value 

Pre-treatment for measurements. 

Measurements shall be conducted after application of DC working voltage for 30 minutes 


Dimensions 


[mm] 


Polarity bar vinyl sleeve 



02±O.1 Terminal 





PC Board Mounting Holes 


Panasonic 


34 












Aluminum Electrolytic Capacitors 
Snap-In 


TS-NXA Series 


Explanation of Part Numbers - Regular Size 


ECO 


Common code 


Shape 


I 


W.V. code 

2C 

2D 

2E 

2 G 

W.V. (V) 

160 

o i 

O 1 
CM ! 

i_1 

250 

400 


L.. 


1 

_I 


W.V code 

_i 


Series code Capacitance code 


Case code 


Capacitances in ^iF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 j.iF, 
332—3300 [if 


Code 

_ Dia. 1 

A 

20 mm 

B 

22 mm 

C 

25 mm 

D 

30mm 

E 

35mm 


Suffix for top 
insulation disk 

A 

With 

Disk 

(B) 

(Without 

Disk) 


Expected Life for Ripple Current & Ambient Temperature Stress 


•Calculation Formula 

The life of aluminum electrolytic capacitors is highly affected by 
applied ripple current and ambient temperature. In general the 
relation between life time, ripple current and ambient temperature 
is known as: 

I =inx?To-F + At(l/l/] 

10 


At vs T (i = constant) 



Where: 

I : Ripple current to be applied to the capacitor at T°C (120Hz). 

[A rms] 

L : Specified maximum permissible ripple current at 120Hz, 

^ +105°C.[Arms] 

L : Expected life at T°C.[h] 

Lq : Specified life (TSNXA series: 5000 hours).[h] 

T : Ambient temperature.[°C] 

Tq : Hot spot temperature in the capacitor element = [maximum 
operating temperature] + [At at maximum ambient temperature] 
= [maximum temperature (TSNXA series: +110 °C)].[°C] 

At : Temperature rise at constant current flow of maximum 

permissible ripple current value specified at +105 °C (see the 

graph ' At vs T).[°C] 

2 

[Conditions: (l/L) <2 times] 


• Expected Life (calculated on the basis of specified life in high tennperature loading) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-NXA Series 


Case Size Table 

(160V) 


Cap 

[^F] 

Case 

code 

Ripple\^ 

current 

Case size 0 D x L [mm] 

A 

B 

C 


E 

100 

0.70 

20x25 





150 

0.85 


22x25 




180 

0.90 


22x25 




220 

1.00 


22x30 

25x25 



270 

1.10 


22x30 

25x25 



330 

1.20 


22x35 

25x30 

30x25 


390 

1.30 


22x40 

25x30 

30x25 


470 

1.40 


22x45 

25x35 

30x30 


560 

1.50 



25x40 

30x30 


680 

1.70 



25x45 

30x35 

35x30 

820 

2.00 




30x40 

35x30 

1000 

2.20 




30x50 

35x35 

1200 

2.30 





35x40 


(250\/) 


Cap 

[riF] 

\ Case 

N. code 
Ripple^v 
current 

Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

82 

0.64 


22x25 




100 

0.70 


22x30 

25x25 



120 

0.75 


22x30 

25x25 



150 

0.85 


22x35 

25x30 



180 

0.90 


22x40 

25x30 

30x25 


220 

1.00 


22x45 

25x35 

30x30 


270 

1.10 


22x50 

25x40 

30x30 


330 

1.20 



25x45 

30x35 

35x30 

390 

1.30 



25x50 

30x40 

35x30 

470 

1.40 




30x45 

35x35 

560 

1.50 




30x50 

35x40 


(200V) 


Cap 

[HF] 

Case 

code 

Ripple\^ 

current 

Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

100 

0.70 

20x25 





120 

0.75 


22x25 




150 

0.85 


22x25 




180 

0.90 


22x30 

25x25 



220 

1.00 


22x35 

25x30 

30x25 


270 

1.10 


22x40 

25x30 

30x25 


330 

1.20 


22x45 

25x35 

30x30 


390 

1.30 



25x40 

30x30 

35x25 

470 

1.40 



25x45 

30x35 

35x30 

560 

1.50 




30x40 

35x30 

680 

1.70 




30x45 

35x35 

820 

2.00 




30x50 

35x40 


(400V) 


Cap 

[HF] 

\ Case 

N. code 
RippleX 
current 

Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

39 

0.40 


22x25 




47 

0.47 


22x30 




56 

0.51 


22x35 

25x25 



68 

0.56 


22x40 

25x30 



82 

0.64 


22x45 

25x35 

30x25 


100 

0.70 


22x50 

25x40 

30x30 


120 

0.75 



25x45 

30x35 

35x25 

150 

0.85 



25x50 

30x40 

35x30 

180 

0.90 




30x45 

35x35 

220 

1.00 




30x50 

35x40 


*Ripple current:[A] rms at 120Hz, +105°C 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-UP Series 


Features 

• Compact size & for general purpose 

(20 ~ 40% less volume than TS-U series) 

• Various case size & wide CV value range 

• Top vent construction 

• Flat Type available for low profile applications 

Specifications 



Item 

16 to 250V DC 

-40 to+85 “C 

Performance Characteristics 

Rated Working Voltage Range 

Operating Temperature Range 


400 to 450V DC 

-25 to+85 °C 

Nominal Capacitance Range 

180 to 68000|uF (120 to 1 SOOO^iF for Flat Type) 

56 to 560fTF (33 to 1 50 iliF for Flat Type) 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

I < SVCV [|uA] after 5 minutes application of rated working voltage at +20 °C 

(C=nominal capacitance in juF, V=rated working voltage in V) 

tan 8 

(120Hz, +20 °C) 


Working voltage [V] 

16 

25 

35 

50 

63 

80 

tan 8 max. 

0.50 

0.40 

0.35 

0.30 

0.25 

0.20 

Working voltage [V] 

100 

160 

200 

250 

400 

450 

tan 8 max. 

0.20 

0.15 

0.15 

0.15 

0.15 

0.15 

For capacitance > 33000|uF. add the value of capacitance 33000fxF) ^o.i 

lOOOO^iF 

Ripple Current 

Refer to standard products table (120Hz, +85 °C) 

Correction factor for frequency 

Frequency [Hz] 

50 

60 

120 

500 

Ik 

10k-50k 

16~100V 

0.93 

0.95 

1.00 

1.05 

1.08 

1.15 

160~450V 

0.75 

0.80 

1.00 

1.20 

1.25 

1.40 

High Temperature Loading 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Post test requirements at +20 
Leakage current 

Capacitance change 
tan 8 

2000 hours 
+85 °C 

DC voltage with maximum permissible ripple current 
specified at +85 °C (<rated working voltage) 

°C 

< Initial specified value 
±20% of initial measured value 

< 200% of initial specified value 

Shelf Life 

Test conditions 

Duration 

Ambient temperature 

Applied voltage 

Pre-treatment for measuremer 
Measurements shall be condu 

Post test requirements at +20 °C 

1000 hours Same limits for high temperature 

+85 °C loading. 

(None) 

ts 

Dted after application of DC working voltage for 30 minutes 


Dimension - Regular Size 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-UP Series 


Explanation of Part Numbers - Regular Size 


E C O 


Common oode 


Shape 


W.V. code 

1C 

IE 

IV 

1H 

1J 

IK 

2A 

W.V. (V) 

16 

25 

35 

50 

63 

80 

100 



W.V. code 

2C 

2D 

2E 

2T 

2G 

2W 


W.V. (V) 

16C 

200 

250 

385 

400 

450 


W.V code 


Series code Capacitance code 

_I 


X 


Capacitances in jiF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 luF, 
332—3300 |liF 


Case code 


Code 

Dia. 

A 

20mm 

B 

22mm 

C 

25mm 

D 

30mm 

E 

35mm 


Suffix for top 
insulation disk 

A 

With 

Disk 

(B) 

(Without 

Disk) 


Expected Life for Ripple Current & Ambient Temperature Stress 


•Calculation Formula 

The life of aluminum electrolytic capacitors is highly affected by 
applied ripple current and ambient temperature. In general the 
relation between life time, ripple current and ambient temperature 
is known as: 

L=L0x2VriX(X 

10 



Ambient temperature = T[“C] 

• Expected Life (calculated on the basis of specified life in 


Where: 

I : Ripple current to be applied to the capacitor at T°C (120Flz). 

[A rms] 

U : Specified maximum permissible ripple current at 120Flz, 

^ +85°C [A rms] 

L : Expected life at T°C [h] 

Lq : Specified life (TSU series: 2000 hours).[h] 

T : Ambient temperature.[°C] 

Tq : Hot spot temperature in the capacitor element = [maximum 
operating temperature] + [At at maximum ambient temperature] 
= [maximum temperature (TSU series: +90 °C)].[°C] 

At : Temperature rise at constant current flow of maximum 

permissible ripple current value specified at +85 °C (see the 
graph ' At vs T).[°C] 

[Conditions: (l/lp)^< 2 times] 

high temperature loading) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-UP Series 


Case Size Table - Regular Size 


(16V) 


Cap. 

Case 

code 


Case size oD x L [mm] 


[HF] 

Ripple 

current 

A 

B 

C 

D 

E 

6800 

3.15 

20x25 





8200 

3.47 

20x30 





10000 

3.78 

20x35 

22x30 

25x25 



12000 

4.52 

20x40 

22x30 

25x25 



15000 

5.26 


22x35 

25x30 

30x25 


18000 

5.57 


22x40 

25x35 

30x30 


22000 

6.10 


22 X 50^ 

25x40 

30x30 


27000 

6.31 



25x45 

30x35 


33000 

6.84 



25x50 

30x40 

35x30 

39000 

6.94 




30x45 

35x35 

47000 

7.47 




30x50 

35x40 

56000 

8.73 





35x45 

68000 

9.0^ 





35x50 


(35V) 


Cap. 

Case 

code 

Case size oD x L [mm] 

[mF] 

RippleV 

current 

A 

B 

C 

D 

E 

3300 

2.73 

20x25 





3900 

2.94 

20x30 





4700 

3.26 

20x35 

22x30 

25x25 



5600 

3.36 

20x40 

22x30 

25x25 



6800 

3.68 


22x35 

25x30 



8200 

4.00 


22x40 

25x35 



10000 

4.42 


22x50 

25x40 

30x30 

35x25 

12000 

5.05 



25x45 

30x35 

35x30 

15000 

5.57 



25x50 

30x40 

35x30 

18000 

5.68 




30x45 

35x35 

22000 

6.10 




30x50 

35x40 

27000 

6.84 





35x45 

33000 

7.15 





35x50 


(63V) 


Cap. 

[|uF] 

Case 

x^code 

Ripple 

current 

Case size oD x L [mm] 

A 

B 

C 

D 

E 

2200 

2.52 

20x35 

22x30 

25x25 



2700 

3.73 

20x40 

22x35 

25x30 



3300 

4.10 


22x40 

25x30 

30x25 


3900 

4.44 


22x45 

25x35 

30x30 


4700 

4.86 


22x50 

25x40 

30x30 

35x25 

5600 

5.36 



25x45 

30 X 35 

35x30 

6800 

5.84 



25x50 

30 X 40 

35x30 

8200 

6.00 




1 30x45 

35x35 

10000 

6.52 





35x40 

12000 

7.15 





35x50 


(25V) 


Cap. 

Case 

code 

Case size oD x L [mm] 

[mF] 

RippleN^ 

current 

A 

B 

C 

D 

E 

4700 

3.05 

20x25 





5600 

3.36 

20x30 





6800 

3.47 

20x35 

22x30 

25x25 



8200 

3.57 

20x40 

22x30 

25x25 



10000 

3.78 


22x35 

25x30 

30x25 


12000 

4.10 


22x40 

^ 25 X 35 

30x30 


15000 

4.63 


22x50 

25x40 

30x30 


18000 

5.47 

_ . . _ 


25x45 

30 X 35 


22000 

6.10 



25x50 

30 X 40 


27000 

6.21 




30x45 

35x35 

33000 

6.84 




30 X 50 

35x40 

39000 

7.36 





35x45 

47000 

8.00 





35x50 


(50V) 


Cap. 

Case 

code 

Case size oD x L [mm] 

[nF] 

Ripple+v 
current n. 

A 

B 

C 

D 

E 

2200 

2.26 

20x25 





2700 

2.52 

20x30 





3300 

2.73 

20x35 

22x30 

25x25 



3900 

2.75 

20x40 

22x30 

25x25 



4700 

3.03 


22x35 

25x30 

30x25 


5600 

3.42 


22x40 

25x35 

30x30 


6800 

3.85 


22x50 

25x40 

30x30 


8200 

4.41 



25x45 

30 X 35 


10000 

4.97 



25x50 

30 X 40 


12000 

5.58 




30x45 

35x35 

15000 

6.44 




30x50 

35x40 

18000 

6.94 





35x45 

22000 

7.57 1 





35x50 


(80V) 


Cap. 

[nF] 

Case 
N. code 
Ripple\. 
current 

Case size oD x L [mm] 

A 

B 

c 

D 

E 

1500 

2.26 1 

20x35 

22x30 

25x25 



1800 

2.52 

20x40 

22x30 

25x25 



2200 

2.73 


22x35 

25x30 

30x25 


2700 

2.78 


22x40 

25x35 

30x30 


3300 

3.21 


22x50 

25x40 

30x30 


3900 

3.59 



25x45 

30x35 


4700 

4.09 



25x50 

30x40 


5600 

4.55 




30 X 45 

35x35 

6800 

5.16 




30 X 50 

35x40 

8200 

5.83 





35x50 


* Ripple current: [A] rms at 120Hz, +85 °C 

* When 035 x 45 and 035 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 
including halogenated composition.) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-UP Series 


Case Size Table - Regular Size 


(100V) 

Cap. Ca 

\code 

r,,iri Rippiex^ 

[fir J current ^ 

1000 1.96 

1200 2.31 

1500 2,57 

1800 2.84 

2200 3.14 

2700 3.71 

3300 4.06 

3900 4.54 

4700 5.13 

5600 5.75 

6800 6.60 


Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

20x35 

22x30 

25x25 



20x40 

22 X 35 25 X 30 




22x40 

25x30 

30x25 



22x45 

25x35 

30x30 


22x50 

25x40 

30x30 




25x45 

30x35 




25x50 

30x40 





30x45 

35x35 



30x50 

35x40 





35x45 





35x50 


Cap. 

Case 

N. code 

Case size 0 D x L [mm] 

[rtF] 

Ripple N. 
current 

A 

B 

C 

D 

E 

330 

1.45 

20x30 

22x25 




390 

1.62 

20x35 

22x30 

25x25 


470 

2.11 


22x30 

25x25 


560 

2.25 


22x35 

25x30 

30x25 


680 

2.50 


22x40 

25x35 

30x25 


820 

2.75 


22x50 

25x40 

30x30 


1000 

3.00 



25x45 

30 X 35 

35x25 

1200 

3.25 



25x50 

30x35 

35x30 

1500 

3.73 




30x45 

35x35 

1800 

4.20 




30x50 

35x40 

2200 

4.78 





35x45 

2700 

5.45 




_1 

35x50 


Cap. 

N. Case 

N. code 

Case size 0 D x L [mm] 

[mF] 

Ripple N. 
current 

A 

CD 

0 

D 

E 

270 

1.41 

20x30 

22x25 



330 

1.56 

20x35 

22 X 30 25 X 25 



390 

1.68 


22 X 30 25 X 25 



470 

1.85 


22 X 35 25 X 30 

30x25 


560 

2.43 


22 X 40 25 X 35 

30x25 


680 

2.68 


22 X 50 25 X 35 

30x30 


820 

2.93 


25x45 

i 30x35 

35 X 25 

1000 

3.25 


25x50 

30x40 

35x30 

1200 

3.50 



30x45 

35x35 

1500 

3.87 



30x50 

35x40 

1800 

4.32 




35x45 

2200 

4.92 




35x50 


Cap. 

Case 

X^^code 

Case size 0 D x L [mm] 

[rtF] 

Ripple 

current 

A 

B 

C 

D 

E 

180 

1.07 

20x30 

22x25 




220 

1.17 

20x35 

22x30 

25x25 



270 

1.31 


22x30 

25x25 



330 

1.75 


22x35 

25x30 

30x25 


390 

1.91 


22x40 

25x35 

30x25 


470 

2.11 


22x45 

25x40 

30 X 30 


560 

2.25 



25x45 

30x35 

35x25 

680 

2.52 



25x50 

30 X 40 

30x45 

35x30 

820 

2.77 




35x35 

1000 

3.32 




30x50 35x40 

1200 

3.53 





35x45 

1500 

4.04 





35x50 


(385/400\/) 
Cap. h 

[^F] ; 


68 

0.76 

20x30 

82 

0.83 

20x30 

100 

0.92 

20x35 

120 

1.02 

20x40 

150 

1.16 


180 

1.44 


220 

1.49 


270 

1.67 


330 

1.90 


390 

470 

2.13 


2.39 


560 

2.69 



Case size 0 D x L [mm] 
BCD 

22x25 _ 

22x25 _ 

22x30 25x25 _ 

22x35 25x30 _ 

22 X 40 25 X 30 30 x 25 


22x45 25x35 
22x50 25x40 


25 X 30 30 X 25 

25 X 35 30 X 30 

25 X 40 30 X 30 

25 X 45 30 X 35 


30 X 35 35 X 30 

30 X 40 35 X 35 

30 X 45 35 X 40 

35x40 


Ripple current: [A] rms at 120Hz, +85 °C 

When 035 x 45 and 035 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 
including halogenated composition.) 


Cap. 

Case 

x^cde 

Case size 0 D x L [mm] 

Ir*F] 

Ripple N. 
current 

A 

B 

C 

D 

E 

56 

0.70 

20x30 

22x25 




68 

0.76 

20x35 

22x30 




82 

0.83 

20x35 

22x30 

25x25 


100 

0.93 


22x35 

25x30 

30x25 


120 

1.04 


22x40 

25x30 

30x25 


150 

1.19 

22x50 

25x40 

30x30 


180 

1.35 



25x45 

30x35 

35x25 

35x30 

220 

1.55 



25x50 

30x40 

270 

1.78 




30x45 

35x35 

330 

2.01 




30x50 

35x40 

390 

2.24 





35x45 

470 

2.53 





35x50 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-UP Series 


Explanation of Part Numbers - Flat-Type 


E C O 


Common code 


W.V code 


Series code Capacitance code Case code 


W. V. code 1C 1E 1V 1H 1J 1K 2A 
f W.V. (V) 16 25 35 50 63 80 |l00 


W.V. code 

2C 

2P 

2D 

2E 

2G 

2W 

W.V. (V) 

160 

180 

'200 

250 

Uoo 

450 


Capacitances in ^iF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 laF, 
332—3300 ^iF 


Code 

Dia. 

B 

22 mm 

C 

25mm 

D 

30mm 

E 

35mm 


Dimensions in mm (not to scale) 



Case size/Ripple current - Flat-Type 


oD + 1 X L max. [mm] 
[A] rms (120Hz/+85°C) 


W.V 

Cap>\[V. DC] 
[|^F] 

16 

25 

35 

50 

63 

80 

100 

470 













22 x20 

1.0 

680 











22 x20 

1.0 

25x20 

1.1 

1000 



■ 






22 x20 

1.2 

25x20 

1.2 

30x20 

1.2 

1500 







22 x20 

1.2 

25x20 

1.3 

30x20 

1.4 

35x20 

1.5 

2200 





22 x20 

1.4 

25x20 

1.4 

30x20 

1.5 

35x20 

1.7 



3300 



22 x20 

1.6 

25x20 

1.7 

30x20 

1.7 

35x20 

1.7 





4700 

22 x20 

1.6 

25x20 

1.8 

30x20 

2.0 

35x20 

2.1 







6800 

25x20 

1.8 

30x20 

2.3 

35x20 

2.4 









10000 

30x20 

2.4 

35x20 

2.7 









Case 

Ripple 

15000 

35x20 

3.2 











size 

current 






22 x20 

22 x20 

0.75 

25x20 

25x20 

0.87 




30x20 

30x20 

1.10 




35x20 

35x20 

1.30 



22x20 
0,65 25 X 20 
0.87 30 X 20 

1.00 35x20 



22x20 

_ 25x20 

30x20 

0.45 

0.65 35 X 20 



22x20 

25x20 

30x20 

35x20 


41 


Panasonic 



































Aluminum Electrolytic Capacitors 
Snap-In 


TS-HA Series 


Features 

• Compact size(30 ~ 40% less volume than TS-NH series) 

• Long life 105 °C 2000 hours & high ripple current 

• Various case size & top vent construction 

• Flat Type available for low profile applications 


Specifications 



Item 

Rated Working Voltage Range 
Operating Temperature Range 
Nominal Capacitance Range 
Capaoitance Tolerance _ 


Leakage Current 


tan 8 


Performance Characteristics 


10 to 250V DC 
-40°Cto+105°C ' 

180 to 68000 |tF (68 to 10OOOfiF for Flat Type) 
±20% (120Hz, +20~°C) 


400V DC 

^"°CtoTl'0^^C 

~56 to 470iLiF (33 to 100|iF for Flat Type)' 


I < 3^/CV [|liA] after 5 minutes application of rated working voltage at +20 °C 

(C=nominal capacitance in |tF, V=rated working voltage in V) 


Working voltage [V] 

10 

16 

25 

00 

on 

50 

63 

80 

tan 8 max. 

0.55 

0.45 

0.35 

0.30 

0.25 

0.20 

0.17 


Working voltage [V] 

100 

160-400 

tan 8 max. 

0.15 

0.15 


(120Hz, +20 °C) 


For capacitance value >33000 iliF, add the value of 


(rated cap. fuR - 33000 |liF) ^ q -j 
_ lOOOOnF _1 


Refer to standard products table (120Hz, +85 °C) 


Correction factor for frequency 


Ripple Current 


Frequency [Hz] 

50 

60 

120 

500 

Ik 

10k-50k 

10-100V 

0.93 

0.95 

1.00 

1.05 

1.08 

1.15 

160-400V 

0.75 

0.80 

1.00 I 

1.20 

1.25 

1.40 


Test conditions 

Duration : 2000 hours 

Ambient temperature : +105 °C 

Applied voltage : DC voltage with maximum permissible ripple current 

specified at +105 °C (<rated working voltage) 


High Temperature Loading 


Post test requirements at +20 °C 
Leakage current : < Initial specified value 

Capacitance change : ±20% of initial measured value 

tan 8 _ : < 200% of initial spec i fied value 


Shelf Life 


Test conditions Post test requirements at +20 °C 

Duration : 1000 hours Same limits for high temperature 

Ambient temperature : +105''C loading. 

Applied voltage : (None) 

Pre-treatment for measurements 

Measurements shall be conducted after application of DC working voltage for 30 minutes 


Dimension - Regular Size 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-HA Series 


Explanation of Part Numbers - Regular Size 


e] 

[c] 

Q 


s 





lA. 






lA 


Common code Shape W.V code 




W.V. code 

iaIic Te] IVj 

1H 

1J 

IK 

W.V. (V) 

10 j 16 1 25 35 

50 

63 

80 



, W.V. code 

2A 

2C.. 

1 2D 

j_2E 

1 2T.. 

Tg 


W.V. (V) 

100 

160 

o 

o 

C\J 

1250 

385 

fol 

Oi 

^1 


Series code Capacitance code Case code 


Capacitances in juF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 )liF, 
332—3300 luF 


Suffix for top 
insulation disk 

A 

With 

Disk 

"JbT 

^ (Without 
Disk) 


Code 

Dia. 

A 

20mm 

B 

22mm 

C 

25mm 

D 

30mm 

E 

35mm 


Expected Life for Ripple Current & Ambient Temperature Stress 


•Calculation Formula 

The life of aluminum electrolytic capacitors is highly affected by 
applied ripple current and ambient temperature. In general the 
relation between life time, ripple current and ambient temperature 
is known as: 

10 


At vs T (i = constant) 



Where: 

I : Ripple current to be applied to the capacitor at T°C (120Hz). 

[A rms] 

L : Specified maximum permissible ripple current at 120Hz, 

^ +105°C.[Arms] 

L : Expected life at T°C.[h] 

Lq : Specified life (TSHA series: 2000 hours).[h] 

T : Ambient temperature.[°C] 

Tq : Hot spot temperature in the capacitor element = [maximum 
operating temperature] + [At at maximum ambient temperature] 
= [maximum temperature (TSHA series: +110 °C)].[°C] 

At : Temperature rise at constant current flow of maximum 

permissible ripple current value specified at +85 °C (see the 
graph ' At vs T) .[°C] 

[Conditions: (l/U)^^ 2 times] 


• Expected Life (calculated on the basis of specified life in high tennperature loading) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-HA Series 


Case Size Table - Regular Size 

(lOV) 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

[mF] 

RippleN, 

current 

A 

B 

C 

D 

E 

6800 

1.30 ' 

20x25 





8200 

1.60 

20x30 





10000 

1.80 

20x30 

22x25 




12000 

2.20 

20x35 

22x30 




15000 

2.30 

20x40 

22x35 

25x25 



18000 

2.40 


22x40 

25x30 



22000 

2.60 


22x45 

25x35 

30x25 


27000 

3.10 

1 

22x50 

25x40 

30x30 

35x25 

33000 

3.40 



25x45 

30x35 

35x30 

39000 

3.70 



25x50 

30x40 

35x30 

47000 

4.20 




30x45 

35x35 

56000 

5.00 




30x50 

35x40 

68000 

5.50 





35x50 


(25\/) 


Cap. 

[mF] 

Case 

N. code 
Ripple\ 
current 

Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

4700 

2.00 

20x30 

22x25 




5600 

2.20 

20x35 

22x30 




6800 

2.40 

20x40 

22x30 

25x25 



8200 

2.70 


22x35 

25x30 

30x25 


10000 

3.00 


22x40 

25x35 

30x30 


12000 

3.20 


22x50 

25x40 

30x30 

35x25 

15000 

3.60 



25x45 

30x35 

35x30 

18000 

3.90 



25x50 

30x40 

35x35 

22000 

4.30 




30x45 

35x35 

27000 

4.80 





35x45 

33000 

_ 

5.50 

_ 


L . 



35x50 

(50V) 

Cap. 

[r^F] 

N. Case 

N. code 

Ripple 

current 

Case size 0 D x L [mm] 

A 

B 

c 

D 

E 

1800 

1.50 

20x30 

22x25 




2200 

1.70 

20x35 

22x30 




2700 

1.80 

20x40 

22x30 

25x25 



3300 

2.00 


22x35 

25x30 



3900 

2.20 


22x40 

25x35 

30x25 


4700 

2.50 


22x45 

25x40 

30x30 

35x25 

5600 

2.80 


22x50 

25x40 

30x35 

35x30 

6800 

3.30 



25x50 

30x40 

35x30 

8200 

3.60 




30x45 

35x35 

10000 

4.00 




30x50 

35x40 

12000 

4.50 





35x45 

15000 

4.80 





35x50 


(16V) 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

InF] 

Ripple+v 

current 

A 

B 

C 

D 

E 

6800 

2.20 

20x30 

22x25 




8200 

2.40 

20x35 

22x30 




10000 

2.60 

20x40 

22x30 

25x25 



12000 

2.90 


22x35 

25x30 

30x25 


15000 

3.20 


22x40 

25x35 

30x30 


18000 

3.50 


22x45 

25x40 

30x30 

35x25 

22000 

3.80 



25 X 45 

30x35 

35x30 

27000 

4.20 



25x50 

30x40 

35x30 

33000 

4.70 




30x45 

35x35 

39000 

5.10 




30x50 

35x40 

47000 

5.50 





35x45 

56000 

6.00 



1 _' 


35x50 


(35V) 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

InF] 

RippleV 

current 

A 

B 

C 

D 

E 

3300 

1.90 

20x30 

22x25 




3900 

2.00 

20x35 

22x30 




4700 

2.20 

20x40 

22x35 

25x25 



5600 

2.40 


22x35 

25x30 

30x25 


6800 

2.60 


22x40 

25x35 

30x30 


8200 

2.90 


22x50 

25x40 

30x30 

35x25 

10000 

3.20 



25x45 

30x35 

35x30 

12000 

3.50 



25x50 

30x40 

35x30 

15000 

3.90 




30x45 

35x35 

18000 

4.30 





35x40 

22000 

5.00 





35x45 


(63V) 


Cap. 

[hF] 

Case 
code 
RippleX. 
current n. 

Case size 0 D x L [mm] 

A 

B 

C 

D 

E 

1200 

1.40 

20x30 

22x25 




1500 

1.50 

20x35 

22x30 




1800 

1.70 

20x40 

22x30 

25x25 



2200 

2.00 


22x35 

25x30 



2700 

2.20 


22x40 

25x35 

30x25 


3300 

2.50 1 


22x50 

25x40 

30x30 

35x25 

3900 

2.70 



25x45 

30x35 

35x30 

4700 

3.00 



25x50 

30x40 

35x30 

5600 

3.30 




30x45 

35x35 

6800 

3.60 




30x50 

35x40 

8200 

3.90 





35x45 

10000 

4.40 





35x50 


* Ripple current: [A] rms at 120Hz, +85 °C 

* When 035 x 45 and 035 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 

including halogenated composition.) 
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Aluminum Electrolytic Capacitors 
Snap-In 


TS-HA Series 


Case Size Table 


(SOV) 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

[^iF\ 

Ripple 

current 

A 

B 

C 

D 

E 

820 

1.20 

20x30 

22x25 




1000 

1.30 

20x35 

22x30 

25x25 



1200 

1.50 

20x40 

22x30 

25x25 



1500 

1.70 


22x35 

25x30 



1800 

1.80 


22x40 

25x35 

30x25 


2200 

2.10 


22x45 

25x35 

30x30 

35x25 

2700 

2.40 



25x45 

30x35 

35x30 

3300 

2.60 



25x50 

30x40 

35x30 

3900 

3.00 




30x45 

35x35 

4700 

3.30 




30x50 

35x40 

5600 

3.70 





35x45 

6800 

3.90 





35x50 


(160V) 


Cap. 

[rrF] 

Case 

code 

Ripple\v 

current 

Case size 0 D x L [mm] 


B 

C 

D 

E 

220 

1.00 

20x25 





270 

1.10 

20x30 

22x25 




330 

1.20 

20x35 

22x30 




390 

1.30 

20x40 

22x30 

25x25 



470 

1.40 


22x35 

25x30 



560 

1.50 


22x40 

25x30 

30x25 


680 

1.70 


22x45 

25x35 

30x30 


820 

2.00 



25 X 40 

30x30 


1000 

2.20 



25 X 45 

30x35 


1200 

2.30 



25 X 50 

30x40 


1500 

2.50 




30x45 

35x35 

1800 

2.70 




30x50 

35x40 

2200 

2.90 





35x50 


( 100V) 


Cap. 

N. Case 
code 

Case size 0 D x L [mm] 

[hF] 

Ripple 

current 

A 

B 

C 

D 

E 

560 

1.10 

20x30 

22x25 




820 

1.40 

20x35 

22x30 

25x25 



1000 

1.70 

20x40 

22x35 

25x30 



1200 

1.80 


22x40 

25x35 

30x25 


1500 

2.10 


22x45 

25x40 

30x30 

35x25 

1800 

2.30 



25x45 

30x35 

35x30 

2200 

2.60 1 



25x50 

30 X 40 

35x30 

2700 

2.90 




30x45 

35x35 

3300 

3.20 




30x50 

35x40 

3900 

3.60 





35x45 

4700 

3.80 





35x50 


(200V) 


Cap. 

Case 

Nv code 

Case size 0 D x L [mm] 

[hF] 

Ripple N. 
current 

A 

B 

C 

D 

E 

220 

1.00 

20x30 

22x25 




270 

1.10 

20x35 

22x30 

25x25 



330 

1.20 

20x40 

22x30 

25x25 



390 

1.30 


22x35 

25x30 

30x25 


470 

1.40 


22x40 

25x35 

30x25 


560 

1.50 


22x45 

25x35 

30x30 


680 

1.70 



25x40 

30x30 


820 

2.00 



25x50 

30x35 

35x30 

1000 

2.20 




30 X 45 

35x35 

1200 

2.30 ' 




30x50 

35x40 

1500 

2.50 





35x50 


(250V)_(385/400V) 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

[hF] 

Ripple 

current 

A 

B 

C 

D 

E 

180 

0.90 

20x35 

22x30 

25x25 



220 

1.00 

20x40 

22x30 

25x25 



270 

1.10 


22x35 

25x30 

30x25 


330 

1.20 


22x40 

25x35 

30x25 


390 

1.30 


22x45 

25x35 

30x30 


470 

1.40 



25x45 

30x35 

35x30 

560 

1.50 



25 X 50 

30x35 

35x30 

680 

1.70 




30x45 

35x35 

820 

2.00 




30x50 

35x40 

1000 

2.20 





35x45 

1200 

2.30 





35x50 


Cap. 

Case 

code 

Case size 0 D x L [mm] 

[mF] 

Ripple N. 
current 

A 

B 

C 

D 

E 

56 

0.51 

20x30 

22x25 




68 

0.56 

20x35 

22x30 

25x25 



82 

0.64 

20x40 

22x35 

25x25 



100 

0.69 


22x35 

25x30 



120 

0.75 


22x40 

25x35 

30x25 


150 

0.82 


22x50 

25x40 

30x30 


180 

0.90 



25x45 

30x35 

35x25 

220 

1.00 



25 X 50 

30x40 

35x30 

270 

1.10 




30x45 

35x35 

330 

1.20 




30x50 

35x40 

390 

1.30 





35x45 

470 

1.40 





35x50 


* Ripple current: [A] rms at 120Hz, +85 °C 

* When 035 x 45 and 035 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 

including halogenated composition.) 
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Aluminum Electrolytic Capacitors 
Explanation of Part Numbers - Flat-Type 


TS-HA Series 


ECO 


Common code 


Shape 


W.V code 


W.V. code 

1C 

IE 

IV 

1H 

1J 

IK 

W.V. (V) 

16 

25 

35 

50 

63 

80 

W.V. code 

2A 

2C 

2D 

2E 

2G 


W.V. (V) 

100 

160 

200 

250 

400 



Series code 


X 


Capacitance code Case code 

_I I 


Capacitances in fiF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 

Example: 331—330 |liF, 
332—3300 laF 


Suffix 


Code 

Dia. 

B 

22mm 

C 

25mm 

D 

30mm 

E 

35mm 


Dimensions in mm (not to scale) 


Standard terminal type Terminal 

(t = 0.8) 




Case size/Ripple current - Flat-Type 0 D+I X L max. [mm] 

[A] rms (120Hz/+105°C) 


W.V. 

Cap>\[V. DC] 
[fiF] 

16 

25 

35 

50 

63 

80 

100 

330 













22x20 

0.8 

470 











22x20 

0.8 

25x20 

1.0 

680 









22x20 

0.9 

25x20 

1.0 

30x20 

1.1 

1000 







22x20 

0.9 

25x20 

1.2 

30x20 

1.2 

35x20 

1.2 

1500 





22x20 

1.1 

25x20 

1.2 

30x20 

1.3 

35x20 

1.4 



2200 



22x20 

1.3 

25x20 

1.4 

30x20 

1.4 

35x20 

1.5 





3300 

22x20 

1.3 

25x20 

1.6 

30x20 

1.7 

35x20 

1.7 







4700 

25x20 

1.6 

30x20 

1.8 

35x20 

2.0 









6800 

30x20 

1.8 

35x20 

2.3 











10000 

35x20 

2.4 







_1 







W.V. 

Cap. [V. DC] 

[mF] 

160 

200 

250 

400 

33 







22x20 

0.20 

47 







25x20 

0.25 

68 





22x20 

0.40 

30x20 

0.35 

100 



22x20 

0.50 

25x20 

0.50 

35x20 

0.47 

150 

22x20 

0.55 

25x20 

0.65 

30x20 

0.65 



220 

22x20 

0.75 

30x20 

0.87 

35x20 

0.87 



330 

30x20 

1.00 

35x20 

1.10 



Case 

Ripple 

470 

35 X 20 

1.15 





size 

current 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


VA Series 


Features 

• For general purpose 

• Life: 2000 hours at 85 °C 

• 04x6 to 0 IO X 10.5mm products 

• Excellent space factor 

• Bi-polar type is available on request 


Specifications 



Item 


Operating Temperature Range 


Rated Working Voltage Range 
Nominal Capacitanoe Range 


Capacitanoe Toleranoe 
Leakage Current 


tan 8 


(120Hz, +20 °C) 


Characteristics at Low Temperature 


High Temperature Loading 


Performance Characteristics 


-40 to +85 °C 


4 to 50V DC 
0.1 to 820|uF 


t20% (120Hz, +20 °C) 


I <0.01CVor3[MA] 


whichever is greater measured after 2 minutes application of rated 
working voltage at +20 °C, (Bi-polar type; I < 0.02CV or 6 [juA]) 


Test conditions 
Duration : 

Applied voltage : 

Ambient temperature : 

Post test requirements at +20 °C 
Leakage ourrent 
Capacitanoe change 
tan 8 


2000 hours 

Rated DC working voltage (Bi-polar type: 500 hours for 
each polarity) 

+85 °C 


< Initial specified value 

±20% of initial measured value (±30% for 4 W.V.) 

< 200% of initial speoified value 


Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

tan 8 max. 

0.35 

0.26 

0.20 

0.16 

0.14 

0.12 

0.12 

tan 8 (Bi-polar) max. 

0.70 

0.52 

0.40 

0.32 

0.28 

0.24 

0.24 

Impedance ratio max. at 120Hz. 

Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

-25“C/+20°C 

7 

4 

3 

2 

2 

2 

2 

-40°C/+20°C 

15 

8 

6 

4 

4 

3 

3 


Shelf Life 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


Post test requirements at +20 °C 
Leakage current 
Capacitance change 
tan 8 


1000 hours 
+85 °C 
(None) 


< Initial specified value 

±30% of initial measured value (±30% for 4 W.V.) 

< 150% of initial speoified value 


Resistance to Soldering Heat 


Test conditions 

Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate) 
heated to +250 °C 


Post test requirements at +20 
Leakage current 
Capacitance change 
tan 8 


< Initial specified value 
±10% of initial measured value 

< Initial specified value 


Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 


Cleaning 


^^^^^Cond itions 
Solvents 

Solvent ■ 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Freon-TE, TES, TP35 

Liquid or 

<5 min 

<boiling 
point at 

Acceptable 

or equivalents 

vapor 

(total) 

1 atm 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


Explanation of Part Numbers 


VA Series 


Common code 


W.V code 


Series code 

A 

AN 

Size code 

B,C,D,E,F,G 

B,C,D 


Polarized 

Bi-polar 


Series code 

_I 


Capacitance code 


R 

\N = ^2 mm 

03,04 (A,B) 

P 

W = 16 mm 

05,06.3,08x6.5 (C,D,E,F,G) 


Marking 


Dimensions in mm (not to scale) 


Example ; 50V 1 |jlF 


Negative polarity marking - 


(No marking for bi-polar) 


+ Positive 


B Capacitance (pF) 
Rated Voltage 
Series Code 


Negative 




Capacitance 

(fF) 

'Rated voltage 
(V.DC) 

^Matsushita logo 


Sleeve Natural blue Marking color Black 
Fand G size have vinyl sleeve 


0.3 max.--4l-- 



L±0.3 


A±0.2 



Size code 

0D 

L 

A 

B 

1 

W 

P 


B 

4 

5.7 

4.3 

4.3 

1.8 

0.5~0.8 

1.0 


C 

5 

5.7 

5.3 

5.3 

2.2 

0.5~0.8 

1.5 


D 

6.3 

5.7 

6.6 

6.6 

2.4 

0.5~0.8 

2.2 


E 

8 

6.2 

8.3 

8.3 

3.4 

0.5~0.8 

2.2 


F 

8 

10.2 

8.3 

8.3 

2.9 

0.7-1.0 

3.2 


G 

10 

10.2 

10.3 

10.3 

3.2 

o 

i 

b 

4.6 



Case size/Ripple current 

Polarized 


6.3 (OJ) 


0.1 (0R1) 
0.22 (R22) 
0.33 (R33) 
0.47 (R47) 
0.68 (R68) 
1.0 ( 010 ) 

2.2 (2R2) 

3.3 (3R3) 
4.7 (4R7) 




10 

(100) 







B 

28 

22 

(220) 



B 

29 



C 

39 

33 

(330) 

B 

26 



C 

43 



47 

(470) 

B 

34 

C 

46 



D 

70 

100 

(101) 

C 

61 

D 

71 



E 

200 

220 

(221) 

D 

82 



E 

250 



330 

(331) 



E 

300 

F 

330 



470 

(471) 



F 

380 

G 

400 



680 

(681) 



G 

550 





820 

(821) 



G 

660 






(mA)r.m.s. (120 Hz/ +85 °C) 


50 (1H) 






Size Ripple 

code current 


■ 


* () shows W.V. and capacitance code 


Panasonic 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


VA Series 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


W Series 


Features 

• High reliability surface mount type 

• Longlife: 2000 hours at+105 °C 

• 5.5mm max. height 

• Excellent space factor 

• Bi-polar type is available on request 


Specifications 




iiyi tip 






Item 

Performance Characteristics 

Operating Temperature Range 

-40 to +105 °C (Bi-polar type -40 to +85 °C) 

Rated Working Voltage Range 

4 to 50V DC 

Nominal Capacitance Range 

0.1 to 220pF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

1 < 0.01 CV or 3 [pA] whichever is greater measured after 2 minutes application of rated 

working voltage at +20 °C. (Bi-polar type: 1 < 0.02CV or 6 [jjA]) 

tan 8 

(120Hz, +20 °C) 

Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

tan 8 max. 

0.35 

0.26 

.20 

0.16 

0.14 

0.12 

0.12 

tan 8 (Bi-polar) max. 

0.70 

0.52 

.40 

0.32 

0.28 

0.24 

0.24 

Characteristics at Low Temperature 

Impedance ratio max. at 120Hz. 

Working voltage [V] 

4 

6.3 

10 

16 

25 

35 

50 

-25°C/+20°C 

7 

4 

3 

2 

2 

2 

2 

-40°C/+20°C 

15 

8 

6 

4 

4 

3 

3 

High Temperature Loading 

Test conditions 

Duration : 2000 hours (Bi-polar type: 1000 hours for each polarity). 

Applied voltage : Rated working voltage 

Ambient temperature : +105 °C (Bi-polar type: +85 °C) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : ±20% of initial measured value (< ±30% for 4 W.V.) 

tan 8 : < 150% of initial specified value 

Shelf Life 

Test conditions 

Duration : 1000 hours 

Ambient temperature : +105 °C (Bi-polar type: +85 °C) 

Applied voltage : (None) 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : ±20% of initial measured value (±30% for 4 W.V.) 

tan 8 : < 150% of initial specified value 

Resistance to Soldering Heat 

Test conditions 

Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate) 
heated to +250 °C 

Post test requirements at +20 °C 

Leakage current : < initial specified value 

Capacitance change : ±10% of initial measured value 

tan 8 : < Initial specified value 

Cleaning 

Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

^^^^^Conditions 

Solvents^^"^^^^^^ 

Solvent 

condition 

Exposure 

time 

Temperature 

Ultrasonic 

wave 

Freon-TE, TES, TP35 
or equivalents 

— 

Liquid or 
vapor 

<5 min 
(total) 

<boiling 
point at 

1 atm 

Acceptable 
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Aluminum Electrolytic Capacitors 
Explanation of Part Numbers 


W Series 



Marking 


Example : 50V 1 \^F 

(_) __■ 50V - 

Negative polarity marking^XXX 


(No marking for the bi-polar) 

Case size/Ripple current 

Polarized 


Dimensions in mm (not to scale) 


0. 3 max. 


- Capacitance (pF) 

- Rated Voltage 
-Series Code 



, A±0. 2 



Size code 

D 

L 

A 

B 

I 

w 

P 

B 

4 

5.4 

4.3 

4.3 

1.8 

0.5~0.8 

1.0 

C 

5 

5.4 

5.3 

cn 

GO 

2.2 

0.5~0.8 

1.5 

D 

6.3 

5.4 

6.6 

6.6 

2.4 

0.5~0.8 

2.2 


(mA) r.m.s. (120 Hz/+105 °C) 



W.V. (V) 

4(0G) 

6.3 (OJ) 

10(1 A) 

16 (1C) 

25 (IE) 

50 (1H) 

0.1 

(0R1) 











B 

1 

0.15 

(R15) 











B 

1.5 

0.22 

(R22) 











B 

2.3 

0.33 

(R33) 











B 

3.5 

0.47 

(R47) 











B 

5 

0.68 

(R68) 











B 

7 

1.0 

(010) 







1 



B 

10.6 

1.5 

(1R5) 











B 

13 

2.2 

(2R2) 











B 

16 

3.3 

(3R3) 











B 

18 

4.7 

(4R7) 









B 

21 

C,D 

22,23 

6.8 

(6R8) 









B 

25 

C,D 

27,29 

10 

(100) 







B 

CO 

C\J 

C 

28 

D 

35 

22 

(220) 



B 

29 



C 

39 

D 

55 



33 

(330) 

B 

26 

B 

26 

C 

43 



D 

65 



47 

(470) 

B 

26 

C 

46 



D 

70 





100 

(101) 

C 

61 

D 

71 







Size 

Ripple 

220 

(221) 

D 

82 









code 

current 


Bipolar 


(mA) r.m.s. (120 Hz/ +85 “C) 


Cap. (|jA) 


6.3 (OJ) 

10(1 A) 

16 (1C) 

25 (IE) 

50 (1H) 

0.22 

(R22) 









B 

2 

0.33 

(R33) 









B 

3 

0.47 

(R47) 









B 

5 

1.0 

(010) 









B 

10 

3.3 

(3R3) 







B 

12 

D 

16 

4.7 

(4R7) 







B 

12 

D 

23 

10 

(100) 

B 

20 

B 

■k-k 

C 

25 

D 

28 



22 

(220) 

C 

26 





D 

55 



33 

(330) 

D 

29 

D 

kk 





Size 

Ripple 

47 

(470) 

D 

35 







code 

current 


^ () shows W.V. and capacitance code, 
contact factory. 
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Specialty Polymer Aluminum Electrolytic Capacitors 
Surface Mount Type 


SP Cap CB Series 


Features 

• Ideal low impedance at high frequency 
(300kHz to 10MHz) 

(Reduced ESR due to an applying speciality polymer 
with high conductivity.) 

• Excellent noise-absorbent characteristics 

• Surface mountable (Reflow soldering method available.) 

• Very stable capacitance against temperature and frequency 

• Excellent endurance characteristics due to adoption of solid 
electrolyte 

• 4-terminal-construction realize further low impedance 



r 




4f 


Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-40 to+105 °C 

Rated Working Voltage Range 

6.3to16VDC 

Nominal Capacitance Range 

2.2 to 33^iF 

Capacitance Tolerance 

±20% (120Hz, +20 °C) 

Leakage Current 

I < 3 |uA after 2 min. 

tan 8 

<0.06 (120kHz/+20 °C) 

Impedance 

Refer to standard products table (400kHz/+20 °C) 

Permissible Ripple Current 

Refer to standard products table (100kHz/+20~+105 ""C) 

Surge Voltage 

rated working voltage x 1.25 

Endurance 

After applying rated working voltage for 1000 hours at +105 °C, and then being 
stabilized at +20 °C, capacitor shall meet following limits. 

Capacitance change : ±10% of initial measured value 

tan 8 : Initial specified value 

Leakage current : Initial specified value 

Moisture Resistance 

After storing for 500 hours at +40 °C, 90 to 95% RH 

Capacitance change : +40 - 20% of initial measured value 

tan 8 : Initial specified value 

Leakage current : Initail specified value 

Permissible Current between terminals 
with same polarity 

2A DC max. (This shall be applicable only when each terminal is landed or the circuit 
individually.) 


Construction 


Dimensions 




[mm] 


Size 

code 

L±0.2 

W±0.1 

T±0.1 

A^ ±0.1 

A2±0.1 


7.9 

5.3 

3.3 

1.2 

2.2 

Size 

code 

Bi±0.1 

B^ + O.l 

C^ ± 0.2 

C2±0.1 

D±0.1 


1.5 

1.9 

1.2 

2.4 

0 
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Speciality Polymer Aluminum Electrolytic Capacitors 
Surface Mount Type 


SP Cap CB Series 


Stable Capacitance Characteristics 

Capacitance-temperature Characteristics 



-t-PO 

Temperature ( C) 


Impedance-frequency Characteristics 



Endurance 

Capacitance range 


- 

speciality polymer 

^ _ 

At 105'C 

/ —- 


Aluminium electrolytic capacitor 
(6.3mm in diameter) 


0 1000 2000 
Time (h) 


Leakage Current 


Speciality polymer 


Aluminium electrolytic capacitor 
(6.3mm in diameter) 




1000 
Time (h) 


2000 


Explanation of Part Numbers 



Impedance (400kHz/+20 °C) / Ripple current (100kHz/+20 ~ +105 °C) 


Cap. [pF] 


6.3 

(OJ) 

8 

(OK) 

o < 

12.5 

(IB) 

16 

(1C) 

4.7 

(4R7) 






* 

6.8 

(6R8) 






* 

8.2 

(8R2) 


0.40 

1000mA 




10 

(100) 







15 

(150) 


0.3Q 

1300mA 




22 

(220) 

* 

0.2a 

1600mA 




33 

(330) 

* 







* denotes product under development. 
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Speciality Polymer Aluminum Electrolytic Capacitors 
Surface Mount Type 


SP Cap CB Series 


Packaging 

Standard Packing Quantity 


Embossed Taping 


Reel dimensions 


Embossed taping 
3000 pcs./reel 




A ± 0.2 B ± 0.20 W ± 0.3 F ± 0.1 E ± 0.10 P. ± 0.1 


8.4 5.65 


Pp±0.1 Pn±0.1 


7.5 1.75 


t2 ± 0.1 
3^6 


A __B_C_D_ E W T_L 

380 ± 2 50 min. 13.0 ±0.5 21.0 ±0.8 2.0 ± 0.5 18 ± 1 22 2.0 


Marking 
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Aluminum Electrolytic Capacitors 
General Information - All types 


Taping Specifications 


Packaging Quantities [unit: pcs ] 

A type (Radial type) bulk B type (Axial type) bulk 


Case size 
[mm] 

Long lead 

Inner 

packaging 

Outer 

packaging 

03.5 X 7 

200 

6000 

04.5 X 10.5 ~ 05 X 10.5 


4000 

06.3 X 10.5 ~ 0 IO X 31.5 

100 

2000 

0 I 2.5 X 25 ~ 0 I 6 X 40 


1000 

0 I 8 X 40 

50 


022.4 X 40 


500 

022.4 X 50 

25 

400 

025 X 50 


200 


Case size 
[mm] 

Long lead 

Lead formed 

Inner 

packaging 

Outer 

packaging 

Inner 

package 

Outer 

packaging 

03 X 5 ~ 06.3 X 7 

200 

10000 

200 

10000 

06.3x9 -06.3x16 

200 

5000 

200 

5000 

08 X 5 ~ 08 X 12.5 

200 

4000 

200 

4000 

08 X 15 ~ 08 X 16 

200 

3000 

200 

3000 

08 X 20 

200 

2000 

200 

2000 

0IO X 9 ~ 0I2.5 X 16 

200 

2000 

200 

2000 

0l2.5x 15 

100 

2000 

100 

2000 

012.5x20-012.5x25 

100 

2000 

100 

1000 

012.5 X 30 - 012.5 X 40 

100 

1000 

100 

500 

016 X 16 - 016 X 20 

50 

1000 

50 

1000 

016x25-016x31.5 

50 

1000 

50 

500 

0I6 X 35.5 

50 

500 

50 

200 

0I6 X 40 

50 

500 

50 

200 

0I8 X 15 - 0I8 X 20 

50 

1000 

50 

500 

0I8 X 25 - 0I8 X 40 

50 

500 

50 

200 

020 X 30 

50 

500 

— 

— 


A type (Radial type) taping B type (Axial type) taping 


Case dia. 
[mm] 

Box 

Reel 

Inner 

packaging 

Outer 

packaging 

Inner 

packaging 

Outer 

packaging 

03 

20000 

10000 

— 

— 

04 

2000 

10000 

2000 

8000 

05 

2000 

10000 

1500 

6000 

06.3 

2000 

10000 

1000 

4000 

08 

1000 

5000 

750 

3000 

0 IO 

500 

2000 

— 

— 

0 I 2.5 

500 

2000 

— 

— 

0 I 6 • 18 

250 

1000 

— 

— 


Case dia. 
[mm] 

Box 

Reel 

Inner 

packaging 

Outer 

packaging 

Inner 

packaging 

Outer 

packaging 

03.5 

W = 26mm 

1000 

10000 

— 

— 

03.5 

W = 52mm 

2000 

12000 

4000 

20000 

04.5 

1500 

9000 

3000 

15000 

05 

— 

— 

1500 

7500 

06.3 

— 

— 

1000 

5000 

08 

— 

— 

1000 

5000 

0 IO 

— 

— 

500 

2500 


V type (Chip type) taping 


Case code 

Inner packaging 

Outer packaging 

A,B 

2000 

20000 

C,D,E 

1000 

10000 

F,G 

500 

3000 


TS type (Snap-in type) TS type (Snap-in type) 


Case dia. [mm] 

Box 

020 

300 

022 - 025 

200 

030 - 035 

100 


Case dia. [mm] 

Box 

035 

100 

040 

50 


Please consult us regarding lug terminal types (M type), screw terminal types (G type), and capacitors for photo flash. 
The above tables are as of 1990 and are subject to change without notice. 
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Aluminum Electrolytic Capacitors 

General Information - Axial Lead Type Taping Specifications 


Axial Lead Type Taping & Packaging 




Style 

W 

03.5 

04.5 

05 

06.3 08 

0 IO 

0 I 2.5 

Packaging 

Reel 

52/63/73 

4,000 pcs. 

3,000 pcs. 

1,500 pcs. 

1,000 pcs. 1,000 pcs. 

500 pcs. 

400 pcs. 

quantity 


52 

^ 2,000 pcs. 

1,500 pcs. 



Ammunition 

26 

1,000 pcs. 
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Aluminum Electrolytic Capacitors 
General Information - Radial Lead Type 

Taping Specifications (Radial Lead Type) 


Taping Specifications 


[mi 


F = 2.5 (03, 04, 05) F = 5.0 (03 ~ 08 ) 



F = 2.5 ( 06 . 3 , 08 X 5, 08 X 7) 



F = 5.0 ( 0 IO, 0 I 2.5 (height <25) 



F = 7.5(016, 0 l 8 (height <25)) 
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Aluminum Electrolytic Capacitors 
General Information - Radial Lead Type 


Taping Specifications 


Packaging for Radiai Lead Taped Products 


Packaging 


Ammunition pack 


Reel pack (available on request) 



w 



WP 


HP 


Dimensions 
(Unit: mm) 


LP 


65 max. 


330 max. 


340 max. 


W, 


W, 


04 ~ 08 


30 ±2 


90 + 2 


44 + 2 


52 max. 


370 max. 


03, 04 . 

.2000 pcs. 

0lO. 

.500 pcs. 

04. 

.2,000 pcs. 

08 . 

.750 pcs. 

05, 06.3 .... 

.2000 pcs. 

012.5. 

.500 pcs. 

05 . 

.1,500 pcs. 



08 . 

.... 1,000 pcs. 

0l6, 0l8. 

.250 pcs. 

06.3. 

.1,000 pcs. 




Packing quantity per 
box/reei 


Container 

No more than 3 consecutive missing components are permitted. 
Container quantity shall be actual number as indicated 
Components shall be capable of sustaining a 500 gram steady pull 
for 10 seconds in the direction of lead egress. 

All polarized components shall be oriented in one direction. 


Tape splicing 




10mm min. 


-ynvl= 


s ‘ ^ . • 




! “ _1 “ - 


{ 5mm min. 


Order quantity shall be a multiple of packing quantity of one box. 

Each box shall be marked with following: 

a) Part name 

b) Manufacturer's part nuimber 

c) Quantity 

d) Manufacturer's name or symbol 

e) Date code or lot number 
1) Country of origin 

Ammunition packing is recommended. 

Both are available to supply components with polarity by + plus first or - 
minus first. 


Explanation of Part Numbers 


E 

c 



A 






□ 





Common code 

Shape 

W.V code 

Series code 

Capacitance code : 

Suffix 


Suffix code 

Configurations 

B 

Ammo-pack 

5mm pitch for 04 ~ 01 2.5 

7.5mm pitch for 01 6 ~ 01 8 

BQ 

Ammo-pack 

H = 18.5mm height for 08 ~ 01 2.5 

i 

Ammo-pack 

2.5mm pitch for 03 ~ 06.5 & 08 x 5 

AX 

Reel-pack 

5mm pitch for 04 ~ 08 + lead first 

AZ : 

Reel-pack 

5mm pitch for 04 ~ 08 - lead first 
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Aluminum Electrolytic Capacitors 
General Information - Radial Lead Type 


Taping Specifications 


Lead forming 
Self mounting type 



Dimensions [mm] 


Case 

dia. 

1 

HI 

±0.5 

H2 

H3 

F 

±0.5 

P 

E 

max. 

0 d 

forP.C.B 

dia. 0 

thickness 

5 

4.5 

2.7 

1 2.5 

5.0 

085 ! 

1.0 

0.5 

0.8 

1.6 

6.3 

4.5 

2.7 

2.5 

5.0 

1.00 

1.0 

0.5/0.6 

1.0 

1.6 

8 

4.5 

2.7 

2.5 

5.0 

1.00 

1.0 

0.6 

1.0 

1.6 

10/12.5 

4.5 

2.7 


5.0 

1.30 

1.3 

0.6 

1.0 

1.6 

16/18 

4.5 

2.7 


7.5 

1.30 

1.3 

0.8 

1.0 

1.6 

M/5/6.3 

4.5 

2.8 

1.5 

5.0 

0.95 

1.3 

0.45 

0.9 

1.6 


*5mm & 7m height products (ex. KA/KS series) 


straight & formed lead cut 


Form & cut type (non-standard) 

Straight cut type (non-standard) 





J 


- 

_ 

- 1 I ^ ^ 0.5mm 

- 

— 

==3—j 

-i 

A ±0.5mm 


2.5mm 

h “1 


-^ 

_ 1 



max. 

4.5 1 0.5mm 


4.5 _ 0 5mm 


(Self mounting type is recommended as standard products) 


Explanation of Part Numbers 


E C 


Common code 


Shape 


W.V code 


Series code 


Capacitance code 


Suffix 


Suffix code 

Configurations 

E 

Self mounting 
type 

5mm pitch for 04 ~ 01 2.5 

7.5mm pitch for 01 6 ~ 01 8 

(C) 

Straight lead cut 

1.5 ~ 7.5mm pitch 
for 04 ~ 0 I 8 

(F) 

Formed & cut 

5mm pitch for 04 ~ 01 8 
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Aluminum Electrolytic Capacitors 
General Information - Surface Mount Type 


Taping Specifications 


Packaging Specifications 

Reel Dimensions in mm (not to scale) 


Item 

Size code^^-^ 

Dimension 

Quantity 

W[mm] 

[pcs./reel] 

A 

14 

2000 

B 

14 

2000 

C 

18 

1000 

D 

18 

1000 

E 

18 

1000 

F 

26 

500 

G 

26 

500 




A* 

B 

C 

D 

E 

F 

T 

t 

A, B size 

380+2 

50 min. 

13.0+0.5 

21 .0+0.8 

2.0+0.5 

14+1 

20+1 

3.0 

C,D,E size 

380+2 

50 min. 

13.0+0.5 

21 .0±0.8 

2.0+0.5 

18+1 

24+1 

3.0 

F,G size 

380+2 

50 min. 

13.0+0.5 

21 .0+0.8 

2.0+0.5 

26+1 

32+1 

3.0 


Taping Dimensions in mm (not to scale) 



4±0.1 (*1.5^., 

_JTl.. . _1 L - 


^ t2±0.2 






o 

4-1 

O' ej a o oi p o o; 

A-E0.2 1 li 


_i 


a E 



□ 



yCQ 


^ 1 ^ 




[mm] 

Size code 

W 

A 

B 

P1 

F 

ti 

E 



t2 



Series A 

Series S 

Series V 

Series G 

Series Z 

A 

12.0 

3.4 

3.5 

8.0 

5.5 

0.4 

1.75 

— 

5.8 

— 


— 

B 

12.0 

4.7 

4.6 

8.0 

5.5 

0.4 

1.75 

6.2 

5.8 

5.8 


— 


12.0 

6.0 

6.0 

12.0 

5.5 

0.4 

1.75 

— 

5.8 

— 

— 

— 

C 

16.0 

6.0 

6.0 

12.0 

7.5 

0.4 

1.75 

6.4 

— 

5.8 

— 

— 

D 

16.0 

7.0 

7.0 

12.0 

7.5 

0.4 

1.75 

6.8 

— 

— 

6.8 

— 

E 

16.0 

8.7 

8.7 

12.0 

7.5 

0.4 

1.75 

6.8 

— 

— 

6.8 

— 

F 

234.0 

8.7 

8.7 

16.0 

11.5 

0.4 

1.75 

11.0 

— 

— 

11.0 

— 

G 

24.0 

10.7 

10.7 

16.0 

11.5 

0.4 

1.75 

11.0 

— 

— 

11.0 

— 

*C: Series S correspond. 


Explanation of Part Numbers 
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Ceramic Disc Capacitor 
High Voltage (1kV-3kV) 


ECK-KBP Series 


Features 

• Wide operating temperature range: -25 to 125 ""C 

• Improved “Voltage vs. Temperature Rise” through 
low loss ceramic dielectric materials 

• Temperature stable type (Char. B/Y5P) 

• Flame-retardant insulating coating applied 

Applications 

• Snubber circuit of switching power supply 

• Horizontal resonance circuit of TV and CRT display 

• Inverter lighting apparatus 

• High voltage and pulse circuit 



Specifications 


Characteristics 

Specifications 

Operating Temperature Range 

-25 to 125 *°C 

Rated Voltage 

IkVDC, 2kVDC andSkVDC 

Dielectric Withstanding Voltage 

200% of the rated voltage for 1 to 5 
seconds 

Capacitance 

Within the specified tolerance, when 
measured at 1 kFIz ±10 %, 1 to 5 Vrms 
and 20 °C 

Dissipation Factor 

0.025 max. at 1 kHz ±10 %, 1 to 5 Vrms 
and 20 °C 

Insulation Resistance 

10000 MQ min. at 500 VDC and 1 
minute electrification 

Temperature Characteristics 

Capacitance Change: ±10 % max. over 
the temperature range of -20 to 85 °C 


*lncluding maximum temperature rise of +20 °C 


Uemperature Characteristic BA'5P/2B4] 



Dimensions 



T max. 




U) 


Unit: mm 


E 

C 






_1 






K 


B 


P 




Rated Voltage 

3A 

1 kVDC 

3D 

2kVDC 

3F 

3kVDC 


Style 

D 

Straight Lead Type 

Z 

Straight Lead, 

Radial Taped Type 

R 

Crimped Lead, 
Radial Taped Type 


Common Code 

ECK 

Class 2 
(Hi-k Type) 


Rated Capacitance 

The first two digits are 
significant figures of 
capacitance and the 
third denotes number 
of following zeros. 

Ex. 102: lOOOpF 
472: 4700pF 


Capacitance 

Tolerance 


K ±10% 


Suffix 


Temperature 

Characteristics 


B 


BA'5P/2B4 
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Ceramic Disc Capacitor 
High Voltage (1kV-3kV) 


ECK-KBP Series 


Standard Product (For DC and Pulse Circuit, Rated Voltage 1kV~3kVDC, B/Y5P/2B4) 


Rated 

Part Number 

Capacitance 

Dimensions (mm) 

Voltage 


Cap. (pF) 

ToL (%) 

D max. 

T max. 

F 

0 d 


ECKD3A101KBP 

100 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A121KBP 

120 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A151KBP 

150 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A181KBP 

180 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A221KBP 

220 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A271KBP 

270 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A331KBP 

330 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A391KBP 

390 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A471KBP 

470 

±10 

6.0 

4.5 

5.0±1.5 

0.6 


ECKD3A561 KBP 

560 

±10 

7.0 

4.5 

5.0±1.5 

0.6 

1kVDc 

ECKD3A681 KBP 

680 

±10 

7.0 

4.5 

5.0±1.5 

0.6 


ECKD3A821KBP 

820 

±10 

7.5 

4.5 

5.0±1.5 

0.6 


ECKD3A102KBP 

1000 

±10 

9.0 

4.5 

5.0±1.5 

0.6 


ECKD3A122KBP 

1200 

±10 

9.0 

4.5 

5.0±1.5 

0.6 


ECKD3A152KBP 

1500 

±10 

9.5 

4.5 

5.0±1.5 

0.6 


ECKD3A182KBP 

1800 

±10 

10.0 

4.5 

5.0±1.5 

0.6 


ECKD3A222KBP 

2200 

±10 

12.0 

4.5 

5.0±1.5 

0.6 


ECKD3A272KBP 

2700 

±10 

12.0 

4.5 

5.0±1.5 

0.6 


ECKD3A332KBP 

3300 

±10 

13.5 

4.5 

10 .0±2.0 

0.6 


ECKD3A392KBP 

3900 

±10 

13.5 

4.5 

10 .0±2.0 

0.6 


ECKD3A472KBP 

4700 

±10 

15.5 

4.5 

10 .0±2.0 

0.6 


ECKD3A562KBP 

5600 

±10 

17.0 

4.5 

10 .0±2.0 

0.6 


ECKD3D101KBP 

100 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D121KBP 

120 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D151KBP 

150 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D181KBP 

180 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D221KBP 

220 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D271KBP 

270 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D331KBP 

330 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D391KBP 

390 

±10 

7.0 

5.0 

7.5±2.0 

0.6 


ECKD3D471KBP 

470 

±10 

7.5 

5.0 

7.5±2.0 

0.6 


ECKD3D561KBP 

560 

±10 

8.0 

5.0 

7.5±2.0 

0.6 

2kVDC 

ECKD3D681KBP 

680 

±10 

9.0 

5.0 

7.5±2.0 

0.6 


ECKD3D821KBP 

820 

±10 

9.0 

5.0 

7.5±2.0 

0.6 


ECKD3D102KBP 

1000 

±10 

10.0 

5.0 

7.5±2.0 

0.6 


ECKD3D122KBP 

1200 

±10 

10.5 

5.0 

7.5±2.0 

0.6 


ECKD3D152KBP 

1500 

±10 

12.0 

5.0 

7.5±2.0 

0.6 


ECKD3D182KBP 

1800 

±10 

12.5 

5.0 

7.5±2.0 

0.6 


ECKD3D222KBP 

2200 

±10 

14.0 

5.0 

10 .0±2.0 

0.6 


ECKD3D272KBP 

2700 

±10 

16.0 

5.0 

10 .0±2.0 

0.6 


ECKD3D332KBP 

3300 

±10 

17.0 

5.0 

10 .0±2.0 

0.6 


ECKD3D392KBP 

3900 

±10 

18.0 

5.0 

10 .0±2.0 

0.6 


ECKD3D472KBP 

4700 

±10 

25.0 

5.0 

10 .0±2.0 

0.8 


ECKD3D562KBP 

5600 

±10 

25.0 

5.0 

10 .0±2.0 

0.8 


ECKD3F101KBP 

100 

±10 

75 

6.0 

7.5±2.0 

0.65 


ECKD3F121KBP 

120 

±10 

7.5 

6.0 

7.5±2.0 

0.65 


ECKD3F151KBP 

150 

±10 

7.5 

6.0 

7.5±2.0 

0.65 


ECKD3F181KBP 

180 

±10 

7.5 

6.0 

7.5±2.0 

0.65 


ECKD3F221KBP 

220 

±10 

7.5 

6.0 

7.5±20 

0.65 


ECKD3F271KBP 

270 

±10 

7.5 

6.0 

7.5±2.0 

0.65 


ECKD3F331KBP 

330 

±10 

8.0 

6.0 

7.5±2.0 

0.65 


ECKD3F391KBP 

390 

±10 

9.0 

6.0 

7.5±2.0 

0.65 

SkVDC 

ECKD3F471KBP 

470 

±10 

9.5 

6.0 

7.5±2.0 

0.65 


ECKD3F561 KBP 

560 

±10 

10.0 

6.0 

7.5±2.0 

0.65 


ECKD3F681KBP 

680 

±10 

11.0 

6.0 

7.5±2.0 

0.65 


ECKD3F821 KBP 

820 

±10 

11.0 

6.0 

7.5±2.0 

0.65 


ECKD3F102KBP 

1000 

±10 

. 12.5 

6.0 

7.5±2.0 

0.65 


ECKD3F122KBP 

1200 

±10 

14.5 

6.0 

10 .0±2.0 

0.65 


ECKD3F152KBP 

1500 

±10 

14.5 

6.0 

10 .0±2.0 

0.65 


ECKD3F182KBP 

1800 

±10 

16.0 

6.0 

10 .0±2.0 

0.65 


ECKD3F222KBP 

2200 

±10 

17.0 

6.0 

10 .0±2.0 

0.65 


ECKD3F272KBP 

2700 

±10 

18.5 

6.0 

10 .0±2.0 

0.65 
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Ceramic Disc Capacitor 
For Safety Regulations 


ECK-DGL Series 


Features 

• Ceramic Disc Capacitors, “Type GL”, rated 250 VAC, 
are recognized by UL 


Related Standards and Certificate Number 


Related Standards 

Certificate Number/File No. 

UL1414 

E62674 (Rated 250 VAC) 

CSA C22.2 

LR58064-7 (Rated 125 VAC) 






Specifications (Type GL) Dimensions 


Characteristics 

Specifications 

Operating Temperature Range 

-25 to 85 °C 

Rated Voltage 

Applicable Standards 

Rated Voltage 

UL 

250 VAC 

CSA 

125 VAC 

Dielectric Withstanding Voltage 

1500 VAC for 1 minute 

Capacitance 

Within the specified tolerance, when 
measured at 1 kHz, 1 to 5 Vrms and 20 °C 

Dissipation Factor 

B/Y5P/2B4: 0.025 max. 

EA75U/2E4: 0.025 max. 

V: 0.05 max. 

Insulation Resistance 

10000 MQ min. at 500 VDC, 1 minute 

Temperature Characteristics 

(see page 68) 

T.C. 

Cap. Change 

Temp. Range 

B/Y5P/2B4 

+10 % max. 

-25 to 85 °C 

E/Y5U/2E4 

-sf % max. 

-25 to 85 °C 

V 

- 80 °% max. 

0 to 70 °C 

The reference temperature: 20 °C 



Ratings and Characteristics 


Part Number 

Capacitance 

(PF) 

Tolerance 

(%) 

Temperature 

Characteristics 

Dimensions in mm 

D max. 

T max. 

F 

d 

ECKDGL101MB 

100 

±20 

B/Y5P/2B4 

8.0 

5.5 

7.5 

0.65 

ECKDGL151MB 

150 

±20 

BA75P/2B4 

8.0 

5.5 

7.5 

0.65 

ECKDGL221MB 

220 

±20 

B/Y5P/2B4 

8.0 

5.5 

7.5 

0.65 

ECKDGL331MB 

330 

±20 

BA'5P/2B4 

8.0 

5.5 

7.5 

0.65 

ECKDGL471IVIB 

470 

±20 

B/Y5P/2B4 

9.0 

5.5 

7.5 

0.65 

ECKDGL681MB 

680 

±20 

BA'5P/2B4 

9.0 

5.5 

7.5 

0.65 

ECKDGL102ME 

1000 

±20 

EA'5U/2E4 

9.0 

5.5 

7.5 

0.65 

ECKDGL152ME 

1500 

±20 

EA'5U/2E4 i 

11.0 

5.5 

7.5 

0.65 

ECKDGL222ME 

2200 

±20 

E775U/2E4 

12.0 

5.5 

7.5 

0.65 

ECKDGL332ME 

3300 

±20 

EA'5U/2E4 

15.0 

5.5 

10.0 

0.65 

ECKDGL472IVIE 

4700 

±20 

EA'5U/2E4 ! 

17.0 

5.5 

10.0 

0.65 

ECKDGL472ZV 

4700 

+80, -20 

V 

12.0 

5.5 

7.5 

0.65 

ECKDGL103ZV 

10000 

, +80, -20 

V 

17.0 

5.5 

10.0 

0.65 
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Ceramic Disc Capacitors 
For Safety Regulations (Class II) 


ECK-DNS Series 


Features 

• Ceramic Disc Capacitors, Type NS, are recognized 
by UL, CSA, BSI, SEMKO, SEV and VDE 

• The NS (Suffix: X) capacitors are applicable to 
“Class H” equipment in European safety regulations 



Specifications (Type NS) 


Operating Temperature Range 

-25 to 85 °C 

Rated Voltage 

Applicable Standards 

Rated Voltage 

UL, CSA 

125 VAC 

VDE (565-1) 

250 VAC 

VDE (560-2), 

SEV, BS, SEMKO 

400 VAC 


Characteristics 


Specifications 


[For Class II equipnnent] 

4000 VAC, 1 min. 


Dielectric Withstanding Voltage 


[For Class I equpiment] 

2600 VAC, 1 min. 

Notes: 

[T.C. E, 10000 pF] 2000 VAC, 1 min. 
[T.C. V] 2500 VAC, 1 min. 


Capacitance 


Within the specified tolerance, when 
measured at 1 kFIz, 1 to 5 Vrms and 20 °C 


Dissipation Factor 


BA'5P/2B4, EA^5U/2E4: 2.5% max. 

V: 5.0% max. 

When measured at 1 kFlz, 5Vrms max. and 
20 °C 


Insulation Resistance 


10000 Mn min. at 500 VDC, 1 minute 


Temperature Characteristics 
(see page 68) 


T.C. 

Cap. Change 

Temp. Range 

BA^5P/2B4 

±10 % max. 

-25 to 85 °C 

EA'5U/2E4 

-55°% max. 

-25 to 85 °C 

V 

- 80 °% max. 

0 to 70 °C 


•The reference temperature: 20 °C 


Dimensions 



Explanation of Part Numbers 


E C K 


Common Code 

Style 

Class II 
(Hi-KType) 

D 

Straight Lead 
Type 


Z 

Straight Lead, 
Radial Taped 
Type 

R 

Crimped Lead, 
Radial Taped 
Type 



N 

s 



Rated Voltage 

NS 

125VAC 
250VAC 
400VAC 
Recognized by 
UL, CSA, BSI, 
SEMLO, SEV, 
VDE 


10 2 


K 


B 


P (Example) 


Rated Capacitance 


The first two digits 
are significant 
figures of capaci¬ 
tance and the third 
denotes number of 
following zeros. 

Ex. 101: 100 pF 
102: lOOOpF 
472: 4700pF 


Capacitance 

Tolerance 

Temperature 

Characteristics 

M 

±20 % 

B 

BA'5P/2B4 

Z 

+80 0/ 

-20 

E 

E/Y5U/2E4 


V 

V 


Suffix 

Nil 

For 

Class 1 
equipment 

X 

For 

Class II 
equipment 
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Ceramic Disc Capacitors 
For Safety Regulations (Class II) 


ECK-DNS Series 


Related Standards and Certificate Numbers 


Related Standard 

Certificate Number 

T.C. 

Cap. Range (Applicable) 

UL 

(USA) 

UL1414 

E62674 

B/E/V 

100-22000 pF 

CSA 

(Canada) 

CSA C22.2 

LR31605 

B/EA/ 

100-22000 pF 




32543 

B 

100-1000 pF 



VDE 560-2* 

35912 

E 

1500-4700 pF 

VDE 

(Germany) 


32543 

V 

4700-22000 pF 



VDE 565-1* 

32544 

B 

100-1000 pF 




35912 

E 

1500-4700 pF 

SEV 

(Switzerland) 

SEV 1016** 

90,102655,11 

B/E 

100-4700 pF 

SEV1055 X** 

90,102655,12 

E 

lOOOOpF 

BSI 

(UK) 

BS 415 

415226319 

B/EA/ 

100-22000pF 

SEMKO 

(Sweden) 

SEMKO 101 

8372418 

B/EA/ 

100-22000 pF 


Notes: *VDE 560-2: For coupling use **SEV 1016: For protection from electric shock 

VDE 565-1: For radio interference suppressor SEV 1055: For radio interference suppressor 


standard Products (Type NS) 


Part Number 

Capacitance 

T.C. 

Dimensions (mm) 

Applicable standards 

Rated 

Cap. (pF) 

Tol. 

(%) 

D max. 

F 

d 

UL 

CSA 

VDE 

SEV 

BS 

SEMKO 

560-2 

565-1 

ECKDNS101MBX 

100 

±20 

B 

11.0 

10.0 

0.65 

O 

o 

• 


• 


• 

ECKDNS221MBX 

220 

±20 

B 

11.0 

10.0 

0.65 

o 

o 

• 


• 

• 

• 

ECKDNS471MBX 

470 

±20 

B 

11.0 

10.0 

0.65 

o 

o 

• 

• 

• 

• 

• 

ECKDNS102MBX 

1000 

±20 

B 

11.0 

10.0 

0.65 

o 

o 

• 

• 

• 

• 

• 

ECKDNS152MEX 

1500 

±20 

E 

11.0 

10.0 

0.65 

o 

o 

• 

• 


• 

• 

ECKDNS222MEX 

2200 

±20 

E 

11.0 

10.0 

0.65 

o 

o 

• 

• 

• 

• 

• 

ECKDNS332MEX 

3300 

±20 

E 

13.0 

10.0 

0.65 

o 

o 

• 

• 


• 

• 

ECKDNS472MEX 

4700 

±20 

E 

16.0 

10.0 

0.65 

o 

o 

• 

• 


• 

• 

ECKDNS101MB 

100 

±20 

B 

10.5 

7.5 

0.65 

o 

o 

o 

o 

o 

o 

o 

ECKDNS221MB 

221 

±20 

B 

10.5 

7.5 

0.65 

o 

o 

o 

o 

o 

o 

o 

ECKDNS471MB 

470 

±20 

B 

10.5 

7.5 

0.65 

o 

o 

o 

o 

o 

o 

o 

ECKDNS102MB 

1000 

±20 

B 

10.5 

7.5 

0.65 

o 

o 

o 

o 

o 

o 

o 

ECKDNS152ME 

1500 

±20 

E 

10.5 

7.5 

0.65 

o 

o 

o 

o ’ 

o 

o 

o 

ECKDNS222ME 

2200 

±20 

E 

10.5 

7.5 

0.65 

o 

o 

o 

O : 

o 

o 

o 

ECKDNS332ME 

3300 

±20 

E 

13.0 

10.0 

0.65 

o 

o 

o 

O 

o 

o 

o 

ECKDNS472ME 

4700 

±20 

E 

16.0 

10.0 

0.65 

o 

o 

o 

1 

o 

o 

o 

o 

ECKDNS103ME 

10000 

±20 

E 

22.0 

10.0 

0.80 

o 

o 

— 

— 

— 

o 

o 

ECKDNS472ZV 

4700 

+80, -20 

V 

12.0 

7.5 

0.65 

o 

o 

o 


— 

o 

o 

ECKDNS103ZV 

10000 

+80, -20 

V 

17.5 

10.0 

0.65 

o 

o 

o 


— 

o 

o 

ECKDNS223ZV 

22000 

+80, -20 

V 

24.0 

10.0 

0.80 

o 

o 

O 1 

— 

— 

o 

o 


Notes: O for Class I equipment 
• for Class II equipment 
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Ceramic Disc Capacitors 
For Safety Reguiations (Class I) 


ECK-DRS Series 


Ceramic disc capacitors, Type RS, are recognized by the 
following safety regulations: 

• UL1414(125VAC)andCSA(125VAC) 

• European safety regulations for “Class I” equipment: 
VDE, SEV, BSI, SEMKO, FIMKO, NEMKO 

and DEMKO 



Specifications (Type RS) 


Characteristics 

Specifications 

Operating Temperature Range 

-25 to 85 °C 

Rated Working Voltage 

Applicable Standards 

Rated Voltage 

UL, CSA 

125 VAC 

VDE (565-1) 

250 VAC 

VDE (560-2), FIMKO 
NEMKO, DEMKO 

SEV, BS, SEMKO 

400 VAC 

Dielectric Withstanding Voltage 

T.C. 

Voltage 

BA^5P/2B4, EA'5U/2E4 

2600VACfor1 min. 

V 

asOOVACforl min. 

Capacitance 

Within the tolerance, when measured at 1 
kFlz, 5 Vrms. max. and 20 °C 

Dissipation Factor 

B/Y5P/2B4, EA'5U/2E4: 2.5% max. 

V: 5.0% max. 

When measured at 1 kHz, 5Vrms. max. and 20 °C 

Insulation Resistance 

10000 MQ min. at 500 V DC. 1 minute 

Temperature Characteristics 

(see page 68) 

T.C. 

Cap. Change 

Temp. Range 

B/Y5P/2B4 

±10 % max. 

-25 to 85 °C 

EA'5U/2E4 

-55% max. 

-25 to 85 ‘•C 

V 

- 80 % max. 

0 to 70 °C 

• The reference temperature: 20 °C 


Dimensions 



Explanation of Part Numbers 




M 


n. 


Capacitance 

Tolerance 

M 

±20 % 

z 

+80 0/ 

-20 


B 


Suffix 


Temperature 

Characteristics 

B 

BA^5P/2B4 

E 

E/Y5U/2E4 

V 

V 
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Ceramic Disc Capacitors 
For Safety Regulations (Class I) 


ECK-DRS Series 


Related Standards and Certificate Numbers 


Related Standard 

Certificate Number 

T.C. 

Cap. Range (Applicable) 

UL 

(USA) 

UL1414 

E62674 

B/E/V 

100-10000 pF 

CSA 

(Canada) 

CSA C22.2 

LR58064-7 

B/EA/ 

100-10000 pF 




51437 

B 

100-1000 pF 



VDE 560-2 

51438 

E 

1500-4700 pF 

VDE 

(Germany) 


51436 

V 

4700-10000 pF 



VDE 565-1 

51454 

B 

100-1000 pF 




51455 

E 

1500-4700 pF 



SEV 1016 (g) 

87, 1 02636, 04 

B/E 

100-3300 pF 

SEV 

(Switzerland) 

@ 

87, 1 02636, 05 

B/E 

100-4700 pF 

SEV1055 X 

87, 1 02636, 08 

B/E 

100-4700 pF 



Y 

87, 1 02636, 06 

B/E 

100-4700 pF 

BSI 

(UK) 

BS 415 

226843 

B/E/V 

100-10000 pF 

SEMKO 

(Sweden) 

SEMKO 101 

8731033 

B/E/V 

100-10000 pF 

FIMKO 

(Finland) 

El 01-82 

121318-01 

B/EA/ 

100-10000 pF 

E384-14/82 

124364-01 

B/E/V 

100-10000 pF 

NEMKO 

(Norway) 

lEC 65 

E44177 

B/E/V 

100-10000 pF 

132/85 

E 44178, E 44179 

B/E/V 

100-10000 pF 

DEMKO 

(Denmark) 

SECTION 21 

98270 EC 

B/E/V 

100-10000 pF 

SECTION 101 

98270 EC 

B/E/V 

100-10000 pF 


Standard Products (Type NS) 



Capacitance 


Dimensions (mm) 

Applicable standards 

Part Number 

Rated 

Tol. 

T.C. 

D max. 

F 

d 

UL 

CSA 

VDE 

SEV 

BS 

SEMKO 

FIMKO 


Cap. (pF) 

(%) 







560-2 

565-1 

1016 

1055 


NEMKO 

DEMKO 

ECKDRS101MB 

100 

±20 

B 

9.5 

7.5 

0.65 

O 

c../ 

C,.) 

A 

A 

A 

A 

A 

(,„) 

ECKDRS151MB 

150 

±20 

B 

9.5 

7.5 

0.65 

O 

o 

C.) 

A 

C.) 

O 

A 

A 

O 

ECKDRS221MB 

220 

±20 

B 

9.5 

7.5 

0.65 

o 

o 

o 


A 

C') 

A 

A 

C3 

ECKDRS471MB 

470 

±20 

B 

9.5 

7.5 

0.65 

o 

o 

o 

A 

A 

A 

A 

A 

A 

ECKDRS102MB 

1000 

±20 

B 

10.0 

7.5 

0.65 

o 

o 

o 

A 

A 

(.3 

A 

A 

C.) 

ECKDRS152ME 

1500 

±20 

E 

10.0 

7.5 

0.65 


(3 

A 

A 

A 

O 

O 

(.) 

A 

ECKDRS222ME 

2200 

±20 

E 

10.5 

7.5 

0.65 

O 

o 

O 

A 

A 

O 

A 

A 

A 

ECKDRS332ME 

3300 

±20 

E 

12.5 

7.5 

0.65 

o 

o 

o 

O 

A 

o 

O 

O 

O 

ECKDRS472ME 

4700 

±20 

E 

16.0 

10.0 

0.65 


o 

o 

A 

A 

A 

O 

O 

O 

ECKDRS472ZV 

4700 

'+80/-20 

V 

11.0 

7.5 

0.65 

o 

o 

o 

— 

— 

— 

A 

o 

o 

ECKDRS103ZV 

10000 

+80/-20 

j V 

17.0 

10.0 

0.65 

o 

o 

o 

— 


— 

O 

o 

o 


Notes: O: Indicates recognized components by the related standards on the table. 

A: ECKDRS472ME; Applicable only for SEV1016 (a), not applicable for SEV1016 (b). 
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Ceramic Disc Capacitors 
For Safety Regulations 


Temperature Characteristics BA'5P/2B4 
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Temperature Characteristics EA'5U/2E4 
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Temperature Characteristics V 



Temperature Characteristics 
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Ceramic Disc Capacitor 
Straight/Crimped Lead 


Taping/Packaging Specifications 


Standard Products and Indvidual Taping Specifications 


For DC and Pulse Circuit, Rated Voltage 500V DC to 3kV DC BA'5P/2B4, SL7GP 


Rated 

Temp. 

Part Number 

Capacitance 

Taping Dimensions in mm 

Voltage 

Char. 

Range (pF) 

Taping Type 

F 

Po 

P 

1kVDC 

B 

ECKZ3AnnnKBP 

100-2700 

ZO, RO 

5.0T0.8 

12.7T0.3 

12.7±1.0 

ECKR3Annr IKBP 

3300-5600 

Z2, R2 

7.5+1.0 

15.0+0.3 

30.0+2.0 

2kV DC 

B 

ECKZ3DnnriKBP 

100-1800 

Z1, R1 

7.5+1.0 

15.0±0.3 

15.0T2.0 

ECKR3Dn[ 11 IKBP 

2200-3900 

Z2, R2 

7.5±1.0 

15.0+0.3 

30.0T1.0 

3kVDC 

B 

ECKZ3Fnnr IKBP 

100-1200 

Z1,R1 

7.5T1.0 

15.0T0.3 

15.0T2.0 

ECKR3FnnnKBP 

1500-2700 

Z2, R2 

7.5T1.0 

15.0T0.3 

30.012.0 


Safety Regulations Recognized Type RS, NS, and GL 


Type 

Temp. 

Part Number 

Capacitance 

Taping Dimensions in mm 

Char. 

Range (pF) 

Taping Type 

F 

Po 

P 

RS 

B 

ECKZRSi iriirinB 

ECKRRSf.irinnB 

100-1000 

Z1, R1 

7.511.0 

15.010.3 

15.012.0 

(For Class 1 
equipment) 

E 

ECKZRSClini :iME 

1500-3300 

Z1, R1 

7.511.0 

15.010.3 

15.012.0 

ECKRRsnnriME 

4700 

Z2, R2 

7.511.0 

15.010.3 

30.012.0 


V 

ECKZRSi.ir.inzv 

4700 

Z1, R1 

7.511.0 

15.010.3 

15.012.0 


ECKRRsnnnzv 

10000 

Z2, R2 

7.511.0 

15.010.3 

30.012.0 

NS 

B 

ECKZNsnniTinBx 

100-1000 

Z3 

10.011.2 

15.010.3 

15.012.0 

(For Class II 

E 

ECKZNsnririMEx 

1500-3300 

Z3 

10.011.2 

15.010.3 

15.012.0 

equipment) 

4700 

Z4 1 

10.011.2 

15.010.3 

30.012.0 


B 

ECKZGmnnMB 

ECKRGLI II 11 IMB 

100-680 

Z1,R1 

7.511.0 

15.010.3 

15.012.0 

GL 

E 

ECKZGUTini IME 

1000-2200 

Z1,R1 

7.511.0 

15.010.3 

15.012.0 


ECKRGUEinriME 

3300 - 4700 

Z2, R2 

7.511.0 

15.010.3 

30.012.0 


V 

ECKZGLDnnZV 

4700 

Z1, R1 

7.511.0 

15.010.3 

15.012.0 


ECKRGLDnnZV 

10000 

Z2, R2 

7.511.0 

15.010.3 

30.012.0 


*See next page for taping type detail 
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Ceramic Disc Capacitor 
Straight/Crimped Lead 


Taping/Packaging Specifications 


Specifications for Straight Lead, Radiai Taped Type 


Type ZO 
Pitch: 12.7 mm 
Lead spacing: 5.0 mm 
Max. diameter: 12.0 mm 


Type Z1 

Pitch: 15.0 mm 
Lead spacing: 7.5 mm 
Max. diameter: 13.0 mm 


Ahi , , , Ah; 




(Not to scale) 


Type Z2 
Pitch: 30.0 mm 
Lead spacing: 7.5 mm 
Max. diameter: 18.0 mm 


Type Z3 
Pitch: 15.0 mm 
Lead spacing: 10.0 mm 
Max. diameter: 13.0 mm 


Type Z4 
Pitch: 30.0 mm 
Lead spacing: 10.0 mm 
Max. diameter: 18.0 mm 




(Not to scale) 



(Not to scale) 


Taping Dimensions in mm 

Type 


Symbol 


P 

F 

p. 

D 

W 

Wq 

w, 

% 

H 

e 

gOp 

0d 

T 

Ah^, Ah^ 
L 


ZO 

Z1 

12.7+1.0 

15.0+2.0 

12.7+0.3 

15.0+0.3 

5.0+0.8 

7.5+1.0 

3.85+0.70 

3.75+0.80 

6.35+1.30 

7.5+1.5 


2.0 30.0±2.0 15.0+2.0 

T3 15.0+0.3 T^0±0.3“ 

^0 7.5+1.0 mo+1.2 

)^80 3.75+0.80 10.0+0.8 

^5 7.5+1.5 15.0+1.5 

(To comply with each individual specification) 

18.0 2ji 
10.0 min. 

9.0+0.5 
3.0 max. 

18.0 ""-8 
3.0 max. 

4.0+0.2 

0.60+0.05 or 0.65+0.05 
06+03 

I. 5 max. 

(To comply with each individual specification) 

2.0 max. 

II. 0 max. 


30.0+2.0 

15.0+0.3 

10.0+1.2 

10 . 0 + 0 . 

15.0+1. 
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Ceramic Disc Capacitor 

Straight/Crimped Lead Taping/Packaging Specifications 


Specifications for Crimped Lead, Radial Taped Type 



Taping Dimensions in mm 
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Ceramic Disc Capacitor 

Straight/Crimped Lead Taping/Packaging Specifications 


Packing Specifications 

Packing Quantity 

High Voitage Capacitors (1 to 3kV DC) 


Temperature 

Rated 

Capacitance Range 

Packing Quantity 

Characteristics 

Voltage 

(PF) 

(pcs) 



100 to 2700 

2000 


1kVDC 

3000 

1000 



4700 to 5600 

500 

B 

2kVDC 

100 to 1800 

1000 

2200 to 3900 

500 


3kVDC 

100 to 1200 

1000 


1500 to 2700 

500 



680 to 4700 

2000 


tkVDC 

6800 

1000 



10000 

500 

E 

2kVDC 

1000 to 3300 

1000 


4700 to 6800 

500 


3kVDC 

1000 to 2200 

1000 


3300 to 4700 

500 


Safety Reguiations Recognized Type 


Type 

Temperature 

Capacitance Range 

Packing Quantity 


Characteristics 

(pF) 

(pcs.) 

RS 

B,E,V 

100- 10000 

500 

NS 

B,E 

100-4700 

500 

GL 

B,E,V 

100- 10000 

500 


Packing Case 



Unit: mm 


Symbol 

Dimensions* 

A 

150 or 175 or 190 or 215 

B 

47 or 55 

C 

335 


Note: ^Tolerance; ±3 mm 
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Surface Mount Ceramic Capacitor 
High Voitage (1kV-3kV) 


ECK-S/T Series 


Features 

• Resin molded type for reflow soldering with a high 
voltage rating of 1 to 3 kVDC 

• High reliability through disc capacitor element 
molded construction 

• Excellent “Voltage vs. Temperature Rise” through 
low loss ceramic dielectric materials 

• Temperature stable type 
(Characteristics: SL/GP and B/Y5P) 



Performance Characteristics 


Characteristics 

Characteristics SLVGP 

Charaoteristics BA"5P 

Operating Temperature Range 

-25 to 105 "C 

Rated Voltage 

SkVDC 

1 to 2 kVDC 

Capacitance Range 

10 to 47 pF 

1 kVDC - 390 to 470 pF 

2 kVDC - 100 to 330 pF 

Dielectric Withstanding Voltage 

200% of the Rated Voltage for 1 to 5 seconds 

Capacitanoe 

Within the speoified tolerance at 

1 MFIz, 1 to 5 Vrms and 20 °C 

Within the specified toierance at 

1 kHz, 1 to 5 Vrms and 20 °C 

Q or Dissipation Factor (tan d) 

C<30 pF: Q>400 + 20 C (C: Cap. pF) 
C>30pF: Q>1000 
at 1 MHz, 1 to 5 Vrms and 20 °C 

D.F. (tan a)<0.025 at 1 kHz, 

1 to 5 Vrms and 20 °C 

Insulation Resistanoe 

10000 MO min. at 500 VDC and 1 minute eleotrification 

Temperature Characteristics 

Temperature Coeffioient: 

+350 to-1000 ppm/°C 

Max. Capacitance Change: AC/C<±10% 
(Temperature Range: -25 to 85 °C) 


Explanation of Part Numbers 
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Surface Mount Ceramic Capacitor 
High Voltage (1kV-3kV) 


ECK-S/T Series 


Standard Products 


Rated Voltage 

Part Number 

Rated Capacitance (pF) 

Capacitance Tolerance (%) 

Temperature Characteristics 

3kVDC 

ECCnSFIOOKG 

10 

±10 

SLVGP 

ECCn3F120KG 

12 

±10 

SL7GP 

ECCn3F150KG 

15 

±10 

SL/GP 

ECCn3F180KG 

18 

±10 

SL/GP 

ECCn3F220KG 

22 

±10 

SLVGP 

ECCn3F270KG 

27 

±10 

SLVGP 

ECCn3F330KG 

33 

±10 

SLVGP 

ECCn3F390KG 

39 

±10 

SL/GP 

ECCn3F470KG 

47 

±10 

SIVGP 

2 kVDC 

ECKn3D101KB 

100 

±10 

BA'5P 

ECKn3D121KB 

120 

±10 

B/Y5P 

ECKn3D151KB 

150 

±10 

B/Y5P 

ECKn3D181KB 

180 

±10 

B/Y5P 

ECKn3D221KB 

220 

±10 

B/Y5P 

ECKn3D271KB 

270 

±10 

B/Y5P 

ECKn3D331KB 

330 

±10 

B/Y5P 

1 kVDC 

ECKri3A391 KB 

390 

±10 

BT/OP 

ECKi I3A471 KB 

470 

±10 

B/Y5P 


Packaging Styles Code: S; Bulk, T; Embossed Taping 


Temperature Characteristics 



S L Characteristics SL/GP (ECC.) 


B Characteristics B/Y5P (ECK.) 


Capacitance Change {%) 
± 

o o o 









Capacitance Change (%) 
_!^ ± 
o o o 









-- 











__ 








--- 

- - 

— 

























-20 0 20 40 60 80 100 

Temperature (”C) 

-20 0 20 40 60 80 100 

Temperature (‘C) 


Applied Voltage vs. Temperature Rise 
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Surface Mount Ceramic Capacitor 
High Voltage (1kV-3kV) 


Markings (Example) 


Manufacturer's 

Identification 


Rated Voltage 


@1 kV 

471 K _ 

Capacitance 


00 ^ 

Tolerance 

Rated Capacitance 
(in 3 digits) 




Date Code 


ECK-S/T Series 


Dimensions in mm (not to scale) 





r 


w 



Packaging Specifications 

Standard Packing Quantity 

Bulk: 1000 pcs./bag 
Embossed taping: 2000 pcs./reel 

Reel 




Symbol A 

B 

C 



w 

t 

r 

Dim. ±5 

(mm) 330 

60 

± 0.5 

13.0 

±1 

25 

±0.5 

2.0 

±1.5 

13.5 

± 0.5 

2.0 

R1.0 


Leader Part and Taped End 


Symbol 

L 

W 

H 

S 

E 

A 

B 

Dimensions 

± 0.5 

7.1 

± 0.3 

6.3 

± 0.3 

2.5 

±0.30 

1.45 

± 0.2 

2.5 

(2.0) 

(3.7) 


Embossed taping 

(W = 12 mm) 


''Feeding hole 
^Do 


Pi Po Chip pocket 



Chip component 


Tape running 
direction 


Symbol 

A 

B 

W 

F 

E 

Pi 

P2 

Po 

0DO 

ti 

t2 


Dim 

(mm) 

.±0.2 

6.5 

±0.2 

7.5 

±0.3 

12.0 

±0.1 

5.5 

±0.10 

1.75 

±0.1 

8.0 

±0.05 

2.00 

±0.1 

4.0 

+0.1 

1.5 

±0.1 

0.3 

±0.3 

3.2 



Vacant position 
40 mm min. 


Chip component position 


Vacant position 
20 mm min. 


Top cover tape 
400 mm min. 


o o o o(o oooooooooo op oooooooooo o o o o o||o o o o| 


O o o o o 


O O o o o 



Tape running direction 
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Ceramic Multilayer Chip Capacitor 
(0402 -1206) 


ECU Series 


Features 

• Small size/wide capacitance range 

• Superior humidity characteristic and long life 

• Excellent solderability and resistance to soldering 
due to three layer terminals 

• Low inductance and excellent frequency 
characteristics 

Applications 

• Class I ‘Temperature compensation 

(T.C. Type) ‘Tuned Circuit and Filters 

‘ Class II ‘By-pass and Coupling 

(Hi-K Type 



Specifications (For “Z5U” Characteristics, see Standard Product Tables) 



Requirement 


Item 

Class I (T.C. Type) 

r Class II (Hi-K Type) 

Test Method 

1 CA~UA and SiyGP 

B/X7R 

F/Y5V 


Operating 

Temperature Range 

-55 to 125 °C 

-25 to 85 “C 

— 

Rated Voltage 

50V DC 50V DC, 25V DC 

50V DC, 25V DC, 

16V DC 

— 

Dielectric 

Withstanding Voltage 

No break down 

Class 1: Rated Voltage x 3, 1 to 5s 
Class II: Rated Voltage x 2.5, 1 to 5s 
Limit surge current: 50 mA max. 

Insulation 

Resistance (IR) 

1R>10000 mn or 500/C MCI whichever is less 
[C...Rated capacitance in \xF\ 

Rated voltage at 1 minute 
electrification 

Capacitance 

Within the specified tolerance 


Q Factor or 

Dissipation Factor 
(tan8) 

(cf. Minimum Q at 

1 MHz on page 78) 

Capacitance < 30 pF 
0>400+20C* 

30 pF < Cap. < 1000 pF 

a>iooo 

Capacitance>1000 pF 

D.F. (tan 5)<0.2% 

D.F. (tan8)<2.5% 

D.F. (tan 6)<5% 

<1000pF 

±10% 0.5-5 

' >1000pF 20 °C 

±10% 

II 1 kHz 1±0.2 

±10% Vrms 

Without 

voltage 

Temperature application 

(Tharprtpr- 

See page 79 

Cap. change: 

±10% max. 

Cap. change: 

-f30 «/ 

-80 

Measurement temperature range 

Class !■ 20 °C and 85 °C 

V^l ICll CIOLC/I 

istics Within 1/2 

rated voltage 
application 

_ 

Cap. change: 

+'’0o/ 

-30 

Cap. change: 

+30 0/ 

% max 

-95 

wicloo 1. w cii \kJ 

Class II: -25 to 85 °C 


* Rated Capacitance in pF ** -25 to 85°C for Type B, NPO, 5100~10000pF 

Dimensions in mm (not to scale) 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 


Explanation of Part Numbers 


ECU 


1 H 


lllO 1 


Common Code 
I Multilayer 
Ceramic 
Capacitor 


ECU 


Code 

Packaging Style 

Style 

.X. 

Bulk 

.E 

Paper Taping (Pitch; 2mm) 

V 

Paper Taping (Pitch; 4mm) 

W 

Large Reel Taping (2mm) 

Y 

^ Embossed Taping (4mm) 

Z 

Large Reel Taping (4mm) 


c 


Rated Voltage 

Rated Cap. 

Cap. Tolerance 

Code 

Voltage 

Ex. 

Capacitance 

Code 

Tol. 

Note 

2A 

100VDC 

0R5 

0.5pF 

C 

±0.25pF 

<10 

pF 

1H 

50V DC 

010 

IpF 

D 

±0.5pF 

1E 

25V DC 

100 

lOpF 

F 

_^_ 

±1pF 

1C 

16V DC 

101 

lOOpF 

J 

±5% 

>10 

pF 


104 

lOOOOOpF 

(0.1 hF) 

K 

±10% 

M 

±20% 



Z 

+80, -20% 


Temp. Char. 


(Example) 


Code 

Temp. Char. 

C 

NPO 

P 

N150 

R 

N220 

S 

N330 

T 

N470 

U 

N750 

Nil 

j SL/GP 

B 

B/X7R 

F 1 

F/Y5V 

E 

E/Z5U 


■■ 

Suffix 


Code 

Size Code 

Q 

|10Type 

i 0402 

V 

11 Type 

1^603 

N/G 

12 Type 

0805 

X 

12 Type* 

M/H 

12 Type 

1 i 

W 

13 Type* 

1 zuo 


^Extended capaoitanee 
range produets 


Capacitance Range in pF (For “Z5U” Characteristics, see Standard Product Tables) 





Capacitance Range (pF) [50 VDC] 

Class 

Size 

Dim. “T” 

NPO 

SLYGP 

N150 

N220 

N330 

N470 

N750 


Code 

(mm) 

<i 

o 

j 


PA 

RA 

SA 

TA 

UA 




—> 

<l 

o 

(SU)* 

(PAJ)* 

(RAJ)* 

(SAJ)* 

CTAJ)* 

(UAJ)* 


“10” 

0.50±0.05 

0.5 - 220 

0.5 - 220 

_ 

_ 

_ 

_ 

_ 


“11” 

(0603) 

0.8±0.1 

0.5 - 1000 

0.5-1200 

0.5-150 

0.5-180 

0.5 - 180 

0.5 -220 

0.5- 1200 



0 

0.66-0.15 

0.5 - 2200 

0.5 - 2700 

0.5 - 220 

0.5 - 220 

0.5 - 220 

0.5 - 270 

0.5 - 2700 


“12” 

0 

1 .00-0.35 

2400*2700 

_ 

240 - 330 

240 - 390 

240 - 470 

300 - 470 

_ 

1 

rr.c. 

Type)' 

(0805) 

1.25±0.20 


_ 

360 - 470 

430 - 560 

510*560 

510-680 

_ 


0 

0.65-0.15 

0.5 - 4700 

0.5 - 5600 

0.5 - 560 

0.5 - 680 

0.5 - 680 

0.5 - 820 

0.5 - 5600 


“13” 

0 

1.00-0.35 

5100- 6800 

_ 

620- 1200 

750- 1200 

750 - 1500 

910-1500 

_ 


(1206) 

0 

1.25-0,25 

7500- 10000 

— 

1300*1500 

1300*1500 

1600*1800 

1600 - 2200 

— 





Capacitance Range (pF) 

Class 

Size 

Dim. “T” 

B/(RB)*/X7R 

F/(FJ)*775V 


Cede 

(mm) 

50 VDC 

25 VDC 

16 VDC 

50 VDC 

25 VDC 

16 VDC 


“10” 

0.50±0.50 

_ 

100-4700 

5600 - 10000 


1000 - 10000 

15000 -33000 


“11” 

(0603) 

0.8±0.1 

220- 15000 

18000-22000 

_ 

1000 - 47000 

68000 

100000 


“12” 

0 

0.65-0.15 

220 - 22000 

^ ■ 1 

18000-33000 

_ 

1000- 100000 

68000 - 220000 

_ 

2 

(0805) 

0 

1.00-0.35 

27000 - 39000 

39000 - 56000 

_ 

_ 

_ 

_ 

(Hi-K 

Type) 

“13” 

0 

0.65-0.15 

220 - 56000 

33000 - 82000 


1000-220000 

100000-470000 

_ 

0 

1 .00-0.35 

68000 - 100000 

100000- 150000 

_ 

_ 

_TZ_ 1 

680000 


(1206) 

0 

1 .25-0.25 

— 

— 

— 

— 


1000000 


Temperature characteristics codes conform to JIS C6429 


Temperature coefficient of Class 1 Capacitors/T.C. Tolerance (ppm/°c) 


\^\^^^Temp. Cceff. 

Cede 

T.C. xCapT^.^^^ 

CA (NPO) 

PA (N150) 

RA(N220) 

SA (N330) 

TA (N470) 

UA (N750) 

SLYGP 

T.C. 

Tol. 

<2 pF 

CK(±250) 

PK(±250) 

RL(±250) 

SK(±250) 

TK(±250) 

UK(±250) 

+350 to-1000 

3pF 

CJ(±120) 

PJ(+120) 

RJ(±120) 

SJ(±120) 

TJ(±120) 

UJ(±120) 

+350 to -1000 

>4 pF 

CH(±60) 

PH(±60) 

RH(±60) 

SH(±60) 

TH(±60) 

UJ(±120) 

+350 to-1000 
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Ceramic Multilayer Chip Capacitor 
(0402-1206) 


ECU Series 


Temperature Characteristics of Class 2 Capacitors 


Temp. Char. 

I 

Capacitance Change 

Measurement 

Temperature 

Range 

I_ 

Reference 

Temperature 

j__ . 

No DC Voltage Applied 

1/2 Rated Voltage applied 

B* (RB) 

±10% max. 

+10, -30 % max. 

-25 to 85 °C 

20 °C 

F** (FJ) 

+30, -80 % max. 

+30, -95 % max. 

-25 to 85 °C 

20 °C 


Temperature Characteristics “B” (JIS) covers “X7R” (EIA) 
^Temperature Characteristics “F” (JIS) covers “Y5V” (EIA) 


Nominal Capacitance vs. Capacitance Tolerance 


Tol. Code 

Capacitance Tolerance 

Nominal Capacitance Available (pF) 

Temp. Char. 

Class 

C 

<10pF 

±0.25pF 

0.5, 1, 1.5, 2, 3, 4, 5 

. - -- — 1 

CA~UA 

(NP0)(N750) 

and 

SLVGP 

1 

(T.C. Type) 

D 

±0.5pF 

1, 1.5, 2, 3, 4, 5, 6, 7, 8, 9, 10 

F 

±1pF 

10 

J 

>10pF 

±5% 

E24 

Within Capacitance Range, 

E-Series Numbers x 10" 

K 

±10% 

E12 

K 

±10% 

E 12 

B (X7R) 

II 

(Hi-KType) 

M 

±20% 

E6 

Z 

+80, -20% 

E6 

F(Y5V) 


E-Series Numbers 


E6 

1 

1.5 

2.2 

3.3 

4.7 

6.8 

El 2 

1 

1.2 

1.5 

1.8 

2.2 

2.7 

3.3 

3.9 

4.7 

L _ _ __ 

5.6 

6.8 

__ 8.2 _ 

E24 

1 

1.1 

1.2 

1.3 

1,5 

1.6 

1.8 

2 

2.2 

2.4 

2.7 

3 

3.3 

3.6 

3.9 4.3 

4.7 

5.1 

5.6 

6.2 

6.8 

r 

7.5 

8.2 

9.1 


Minimum Q at 1MHz 


Minimum Insulation Resistance 



100(X) MQ 


10000 

5000 










1 

Si 

1 

1000 

500 

100 

50 

10 




1 ^ 




■ 


s 


■ 







■ 

1 

■ 

1 

1 

s 


0.005 0.01 0.05 0.1 0.5 1 

Nominal Capacitance (pF) 


* Rated capacitance value in pF 


♦ * Rated capacitance value in pF 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 
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Ceramic Multilayer Chip Capacitor 
(0402 -1206) 


ECU Series 


Standard Products for “10” Type (EIA “0402” Type), Taped Version 


Capacitance 

(PF) 

Capacitance 

Tolerance 

CA(NPO) 

SL7GP 

50 VDC 

50 VDC 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

0.5 

±0.25 pF (C) 

ECUE1H0R5CCQ 

0.5 

ECUE1H0R5CQ 

0.5 

1 

±0.25 pF 

ECUEIHOIODCQ 

0.5 

ECUE1H010NQ 

0.5 

1.5 

(C) 

ECUEIHIRSnCQ 

0.5 

ECUEIHIRSriQ 

0.5 

2 

or 

ECUE1H020nCQ 

0.5 

ECUE1 H020INQ 

0.5 

3 

±0.5 pF 

ECUE1H030nCQ 

0.5 

ECUE1 H030i:]Q 

0.5 

4 

(D) 

ECUE1 H040[:iCQ 

0.5 

ECUE1H040[TQ 

0.5 

5 


ECUE1 H050r]CQ 

0.5 

ECUE1 H050nQ 

0.5 

6 


ECUE1H060DCQ 

0.5 

ECUE1H060DQ 

0.5 

7 

±0.5 pF 

ECUE1H070DCQ 

0.5 

ECUE1H070DQ 

0.5 

8 

(D) 

ECUE1H080DCQ 

0.5 

ECUE1H080DQ 

0.5 

9 


ECUE1H090DCQ 

0.5 

ECUE1H090DQ 

0.5 

10 

±0.5pF(D), ±1pF(F) 

ECUEIHIOOr ICQ 

0.5 

ECUEIHIOONQ 

0.5 

11 


ECUE1H110JCQ 

0.5 

ECUE1H110JQ 

0.5 

12 


ECUE1H120riCQ 

0.5 

ECUE1H12a IQ 

0.5 

13 


ECUE1H130JCQ 

0.5 

ECUE1H130JQ 

0.5 

15 


ECUEIHISOnCQ 

0.5 

ECUEIHISOi.IQ 

0.5 

16 


ECUE1H160JCQ 

0.5 

ECUE1H160JQ 

0.5 

18 


ECUE1H180nCQ 

0.5 

ECUEIHIOONQ 

0.5 

20 


ECUE1H200JCQ 

0.5 

ECUE1H200JQ 

0.5 

22 


ECUE1H220IICQ 

0.5 

ECUE1H220f IQ 

0.5 

24 


ECUE1H240JCQ 

0.5 

ECUE1H240JQ 

0.5 

27 


ECUE1H270! ICQ 

0.5 

ECUE1H270 IQ 

0.5 

30 


ECUE1H300JCQ 

0.5 

ECUE1H300JQ 

0.5 

33 


ECUE1H330r ICQ 

0.5 

ECUE1H330I IQ 

0.5 

36 


ECUE1H360JCQ 

0.5 

ECUE1H360JQ 

0.5 

39 


ECUE1H390riCQ 

0.5 

ECUE1H390; IQ 

0.5 

43 

±5%** 

ECUE1H430JCQ 

0.5 

ECUE1H430JQ 

0.5 

47 

(J) 

ECUE1 H470r ICQ 

0.5 

ECUE1H470 IQ 

0.5 

51 

or 

ECUE1H510JCQ 

0.5 

ECUE1H510JQ 

0.5 

56 

±10% 

ECUE1H560nCQ 

0.5 

ECUE1H560I IQ 

0.5 

62 

(K) 

ECUE1H620JCQ 

0.5 

ECUE1H620JQ 

0.5 

68 


ECUE1H680r!CQ 

0.5 

ECUE1H680NQ 

0.5 

75 


ECUE1H750JCQ 

0.5 

ECUE1H750JQ 

0.5 

82 


ECUE1H820riCQ 

0.5 

ECUE1 H820i IQ 

0.5 

91 


ECUE1H910JCQ 

0.5 

ECUE1H910JQ 

0.5 

100 


ECUEIHIOinCQ 

0.5 

ECUE1H101NQ 

0.5 

110 


ECUE1H111JCQ 

0.5 

ECUE1H111JQ 

0.5 

120 


ECUE1H121i ICQ 

0.5 

ECUE1H121i IQ 

0.5 

130 


ECUE1H131JCQ 

0.5 

ECUE1H131JQ 

0.5 

150 


ECUEIHIOINCQ 

0.5 

ECUE1H151NQ 

0.5 

160 


ECUE1H161JCQ 

0.5 

ECUE1H161JQ 

0.5 

180 


ECUE1H18inCQ 

0.5 

ECUE1H181NQ 

0.5 

200 


ECUE1H201JCQ 

0.5 

ECUE1H201JQ 

0.5 

220 


ECUE1H221NCQ 

_1_ 

0.5 

ECUE1H221NQ 

0.5 


(Packaging Style Code)*** (Cap. Tol/ Code) 

**Capacitance values of “E24” series and capacitance tolerance of ±5% are available on special order. 

***Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402-1206)_ 


ECU Series 


Standard Products for “10” Type, (EIA “0402” Type), Taped Version 


Capacitance 

(PF) 

Capacitance 

Tolerance 

B/X7R 

Capacitance 

Tolerance 

FA'SV 

25VDC 

16VDC 

25VDC 

16VDC 

Part No. 

Dim. 

T 

(mm) 

0.5 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

100 


ECUE1E101 !BQ 








120 

ECUE1E121KBQ 

0.5 








150 

ECUE1E15T IBQ 

0.5 







180 

ECUE1E181KBQ 

0.5 







220 

ECUE1E221 BQ 

0.5 







270 

±10% 

(K) 

or 

±20% 

(M) 

ECUE1E271KBQ 

0.5 








330 

ECUE1E331 iBQ 

0.5 







390 

ECUE1E391KBQ 

0.5 







470 

ECUE1E471 IBQ 

0.5 







560 

ECUE1E561KBQ 

0.5 







680 

ECUE1E681 IBQ 

0.5 







820 

ECUE1E821KBQ 

0.5 








1000 

ECUE1E102 IBQ 

0.5 



ECUE1E102ZFQ 

LO 

C) 



1200 

ECUE1E122KBQ 

0.5 








1500 

ECUE1E152i IBQ 

0.5 



+80% 

-20^“ 

(Z) 

ECUE1E152ZFQ 

0.5 



1800 

ECUE1E182KBQ 

0.5 







2200 

ECUE1E222: iBQ 

0.5 



ECUE1E222ZFQ 

0.5 



2700 

ECUE1E272KBQ 

0.5 








3300 

ECUE1E332I IBQ 

0.5 



ECUE1E332ZFQ 

0.5 



3900 

ECUE1E392KBQ 

0.5 







4700 

ECUE1 E472riBQ 

0.5 




ECUE1E472ZFQ 

0.5 



5600 

(Packaging Style Code)** 

ECUE1C562KBQ 

0.5 





6800 



ECUE1C682! IBQ 

0.5 

ECUE1E682ZFQ 

0.5 



8200 



ECUE1C822KBQ 

0.5 






10000 



ECUE1C103nBQ 

1 

0.5 

ECUE1E103ZFQ 

0.5 



12000 



(Cap. Tol. Code)* 






15000 







ECUE1C153ZFQ 

0.5 

18000 









22000 







ECUE1C223ZFQ 

0.5 

27000 









33000 







ECUE1C333ZFQ 

0.5 


* □: Capacitance Tolerance Code. 

** Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402-1206) 


ECU Series 


Standard Products for “11” Type (EIA “0603” Type), Taped Version 


[Rated Voltage 50 VDC] 




C±(NP0) 


SL/GP 


P±s(N150) 


R/<N220) 


S4N330) 


T7)(N470) 


UAN750) 


Capacitance 

(PF) 

Capacitance 

Tolerance 

Part No. 

Dim, 

T 

(mm) 

Part No. 

Dim. 

T 

mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim, 

T 

mm) 

Part No, 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

0.5 

±0,25pF(C) 

ECUV1H0R5CCV 

0.8 

ECUV1H0R5CV 

0.8 

ECUV1H0R5CPV 

0.8 

ECUV1H0R5CRV 

0.8 

ECUV1H0R5CSV 

0.8 

ECUV1H0R5CTV 

0.8 

ECUV1H0R5CUV 

0.8 

1 


ECUV1H010I ICV 

0.8 

ECUVIHOIO IV 

0.8 

ECUVIHOIOFIPV 

0.8 

ECUVIHOIO iRV 

0.8 

ECUV1H01O ISV 

0.8 

ECUV1H0101ITV 

0,8 

ECUV1H010I lUV 

0.8 

1.5 

±0.25 pF 

ECUV1H1R5i XV 

0.8 

ECUV1H1R5i IV 

0.8 

ECUV1H1R5DPV 

0.8 

ECUV1H1R5t IRV 

0.8 

ECUV1H1R5nSV 

0.8 

ECUV1H1R5I ITV 

0,8 

ECUV1H1R5! UV 

0,8 

2 

(C) 

ECUV1H020IXV 

0.8 

ECUV1H020I IV 

0.8 

ECUV1H020[]PV 

0.8 

ECUV1H02a ;RV 

0.8 

ECUV1H020 >SV 

0.8 

ECUV1H020I ^TV 

0,8 

ECUV1H020I lUV 

0,8 

3 

or 

ECUV1H030I7CV 

0.8 

ECUV1H030I IV 

0.8 

ECUVIHOOOi. iPV 

0.8 

ECUV1H030; PV 

0.8 

ECUV1H030I iSV 

0.8 

ECUV1H030 TV 

0.8 

ECUV1H030 lUV 

0,8 

4 

±0.5 pF 

ECUV1H0401 CV 

0.8 

ECUV1H040I iV 

0.8 

ECUV1H040i IPV 

0.8 

ECUV1H04a IRV 

0,8 

ECUV1H040! ISV 

0.8 

ECUV1H04Q ITV 

0.8 

ECUV1H04Q UV 

0.8 

5 

(D) 

ECUV1H050L:CV 

0.8 

ECUV1H050I IV 

0.8 

ECUV1H05Q IPV 

0.8 

ECUVIHOOO: :RV 

0.8 

ECUV1H050I CV 

0.8 

ECUV1H050 ITV 

0.8 

ECUV1H050 UV 

0.8 

6 


ECUV1H060DCV 

0.8 

ECUV1H060DV 

0.8 

ECUV1H060DPV 

0.8 

ECUV1H060DRV 

0,8 

ECUV1H060DSV 

0.8 

ECUV1H060DTV 

0,8 

ECUV1H060DUV 

0,8 

7 

±3.5 pF 

ECUV1H070DCV 

0.8 

ECUV1H070DV 

0.8 

ECUV1H070DPV 

0.8 

ECUV1H070DRV 

0.8 

ECUV1H070DSV 

0.8 

ECUV1H070DTV 

0.8 

ECUV1H070DUV 

0,8 

8 

(D) 

ECUV1H080DCV 

0.8 

ECUV1H080DV 

0.8 

ECUV1H080DPV 

0.8 

ECUV1H080DRV 

0.8 

ECUV1H080DSV 

0.8 

ECUV1H080DTV 

0,8 

ECUV1H080DUV 

0,8 

9 


ECUV1H090DCV 

0.8 

ECUV1H090DV 

0.8 

ECUV1H090DPV 

0.8 

ECUV1H090DRV 

0.8 

ECUV1H090DSV 

0.8 

ECUV1H090DTV 

0,8 

ECUV1H090DUV 

0.8 

10 

£),5 pF(D) 
or±1 pF(f) 

ECUVIHIOOCCV 

0.8 

ECUV1H100I IV 

0.8 

ECUV1H100I IPV 

0.8 

ECUVIHIOO IRV 

0.8 

ECUVIHIOO SV 

0,8 

ECUVIHIOO TV 

0,8 

ECUVIHIOO UV 

0,8 

12 


ECUV1H120LjCV 

0.8 

ECUV1H120i IV 

0.8 

ECUV1H120 PV 

0.8 

ECUV1H12Q IRV 

0,8 

ECUV1H120 ,SV 

0,8 

ECUV1H120 :TV 

0,8 

ECUV1H120I UV 

0,8 

15 


ECUV1H150[:XV 

0.8 

ECUV1H150i IV 

0.8 

ECUV1H150I PV 

0.8 

ECUV1H150 PV 

0.8 

ECUV1H150I SV 

0,8 

ECUV1H150I IP/ 

0,8 

ECUV1H150I UV 

0.8 

18 


ECUV1H180LJCV 

0.8 

ECUV1H180I IV 

0.8 

ECUV1H180IJPV 

0.8 

ECUV1H180LPV 

0.8 

ECUV1H180I 'SV 

0.8 

ECUV1H180I. ITV 

0.8 

ECUVIHIOO UV 

0.8 

22 


ECUV1H220LICV 

0.8 

ECUV1H220I .V 

0.8 

ECUV1H220I IPV 

0.8 

ECUV1H220i PV 

0.8 

ECUV1H22a SV 

0,8 

ECUV1H220I TV 

0.8 

ECUV1H220 UV 

0,8 

27 


ECUV1H270I.ICV 

0.8 

ECUV1H270I1V 

0.8 

ECUV1H270I IPV 

0.8 

ECUV1H270 PV 

0.8 

ECUV1H270I iSV 

0.8 

ECUV1H270I iTV 

0.8 

ECUV1H270I UV 

0.8 

33 


ECUV1H330I iCV 

0,8 

ECUV1H330I IV 

0,8 

ECUV1H330: IPV 

0.8 

ECUV1H330: iRV 

0.8 

ECUV1H330i ISV 

0.8 

ECUV1H330I ITV 

0.8 

ECUV1H330I UV 

0.8 

39 


ECUV1H390 iCV 

0,8 

ECUV1H390I iV 

0.8 

ECUV1H390I IPV 

0.8 

ECUV1H390i PV 

0.8 

ECUV1H390I ^SV 

0.8 

ECUV1H390I ITV 

0.8 

ECUV1H390I UV 

0,8 

47 


ECUV1H470! CV 

0.8 

ECUV1H470! :V 

0.8 

ECUV1H470I IPV 

0.8 

ECUV1H470! PV 

0.8 

ECUV1H470 SV 

0.8 

ECUV1H470I TV 

0.8 

ECUV1H470 UV 

0,8 

56 


ECUV1H560I ICV 

0.8 

ECUV1H560t IV 

0.8 

ECUV1H56a IPV 

0.8 

ECUV1H560i PV 

0.8 

ECUV1H56Q ISV 

0.8 

ECUV1H560I ;TV 

0.8 

ECUV1H560I UV 

0.8 

68 


ECUV1H68Q ICV 

0,8 

ECUV1H680I V 

0.8 

ECUV1H680I IPV 

0.8 

ECUV1H680i PV' 

0.8 

ECUV1H680! ISV 

0,8 

ECUV1H680I TV 

0.8 

ECUV1H680I UV 

0.8 

82 

±5%*** 

ECUV1H820I ICV 

0.8 

ECUV1H820I IV 

0.8 

ECUV1H820I PV 

0.8 

ECUV1H820I PV 

0.8 

ECUV1H820 SV 

0,8 

ECUV1H820I TV 

0.8 

ECUV1H820 UV 

0.8 

100 

(J) 

ECUV1H101I ICV 

0,8 

ECUV1H101I IV 

0.8 

ECUV1H101I IPV 

0.8 

ECUVIHIOli PV 

0.8 

ECUV1H10T ISV 

0.8 

ECUV1H10T ITV 

0.8 

ECUV1H101 UV 

0,8 

120 

or 

ECUV1H121i OJ' 

0,8 

ECUV1H121I iV 

0.8 

ECUV1H121I IPV 

0.8 

ECUV1H121I PV 

0.8 

ECUV1H121i ISV 

0.8 

ECUV1H121I ITV 

0.8 

ECUV1H121I UV 

0,8 

150 

±10% 

ECUV1H151I ICV 

0.8 

ECUV1H15T IV 

0.8 

ECUV1H151I IPV 

0.8 

ECUV1H151! PV 

0.8 

ECUV1H151: ISV 

0.8 

ECUV1H15T ITV 

0.8 

ECUV1H15T UV 

0.8 

180 

(K) 

ECUV1H181I iCV 

0.8 

ECUV1H181I IV 

0.8 



ECUV1H181MRV 

0.8 

ECUV1H1811 ISV 

0.8 

ECUV1H181I ITV 

0.8 

ECUV1H181I UV 

0.8 

220 


ECUV1H221I ICV 

0.8 

ECUV1H221I IV 

0.8 


p 

ackaging Style Coc 

le)* 



ECUV1H22inTV 

0.8 

ECUV1H221I UV 

0.8 

270 


ECUV1H271I ICV 

0.8 

ECUV1H27H ;V' 

0.8 









ECUV1H271I UV 

0.8 

330 


ECUV1H331I ICV 

0.8 

ECUV1H331I IV 

0.8 









ECUV1H331I UV 

0.8 

390 


ECUV1H391! ICV 

0.8 

ECUV1H391I IV 

0.8 









ECUV1H391I UV 

0.8 

470 


ECUV1H47irXV 

0.8 

ECUV1H471!:iV 

0.8 









ECUV1H471i:UV 

0.8 

560 


ECUV1H56ir ICV 

0.8 

ECUV1H56inV 

0.8 









ECUV1H561LJUV 

0.8 

680 


ECUV1H681I ICV 

0.8 

ECUV1H681I iV 

0.8 









ECUV1H68ir]UV 

0.8 

820 


ECUV1H821IJCV 

0.8 

ECUV1H821[]V 

0.8 









ECUV1H821LUV 

0.8 

1000 


ECUV1H102i:iCV 

0.8 

ECUV1H102t:]V 

0.8 









ECUV1H102LUV 

0.8 

1200 


(Cap. Tol. Code)** 


ECUV1H122nV 

0.8 









ECUV1H122nUV 

0.8 


* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 

** Capaoitance Toleranoe Codes. 

*** Capacitance values of “E24” series and capacitance tolerance of i5% are available on special order. 


Panasonic 
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Ceramic Multilayer Chip Capacitor 
(0402-1206)_ 


ECU Series 


Standard Products for “11” Type, (EIA “0603” Type), Taped Version 




B/X7R 


F/Y5V 

Capacitance 

Capacitance 

50VDC 

25VDC 

Capacitance 

50VDC 

25VDC 

16VDC 

(PF) 

Tolerance 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Tolerance 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

220 


ECUV1H221 BV 

0.8 










270 


ECUV1H271KBV 

0.8 










330 


ECUV1H331 BV 

L 

0.8 







L. 



390 


ECUV1H391KBV 

0.8 






1 




470 


ECUV1H471 BV 

0.8 








L„. 

560 


ECUV1H561KBV 

0.8 










680 


ECUV1H681 BV 

0.8 










820 


ECUV1H821KBV 

0.8 










1000 


ECUV1H102 BV 

0.8 




ECUV1H102ZFV 

0.8 





1200 


ECUV1H122KBV 

0.8 










1500 


ECUV1H152 BV 

0.8 




ECUV1H152ZFV 

0.8 





1800 


ECUV1H182KBV 

0,8 










2200 

±10% 

ECUV1H222 BV 

0.8 




ECUV1H222ZFV 

0.8 





2700 

(K) 

ECUV1H272KBV 

0.8 



+80 







3300 

I 

or 

ECUV1H332' BV 

0.8 



-20°''° 

ECUV1H332ZFV 

0.8 





3900 

±2% 

ECUV1H392KBV 

0.8 










4700 

(M) 

IECUV1H47Z BV 

0.8 




ECUV1H472ZFV 

0.8 





5600 


ECUV1H562KBV 

0,8 










6800 


IECUV1H682 BV 

0.8 




ECUV1H682ZFV 

0.8 




r 

8200 


ECUV1H822KBV 

0.8 








. - ■ 1 


10000 


ECUV1H103: BV 

0.8 




ECUV1H103ZFV 

0.8 





12000 


ECUV1H123KBV 

0.8 










15000 


ECUV1H153! BV 

0.8 




ECUV1H153ZFV 

0.8 





18000 


(Cap. Tol. Code)*' 


ECUV1E183KBV 

0.8 








22000 


“ 1 


ECUE1E223I BV 

0.8 

1 

ECUV1H223ZFV 

0.8 





33000 






1 

ECUV1H333ZFV 

0.8 





47000 







ECUV1H473ZFV 

0.8 





68000 







(Packaging Styles Code)* 

ECUV1E683ZFV 

0.8 



100000 






1 





ECUV1C104ZFV 

0.8 


* Packaging Styles Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
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Panasonic 


































Ceramic Multilayer Chip Capacitor 
(0402 -1206) 


ECU Series 


Standard Products for “12” Type (EIA “0805” Type), Taped Version 


[Rated Voltage 50 VDC] 




Cz^NPO) 


SL/GP 


P7^N150) 


R/XN220) 


S7<N330) 


T4N470) 


UA(N750) 


Capacitance 

(PF) 

Capacitance 

Tolerance 

Part No, 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No, 

Dim. 

T 

(mm) 

Part No, 

Dim, 

T 

(mm) 

Part No, 

Dim, 

T 

(mm) 

0.5 

±0.25pF(C) 

ECUV1H0R5CCN 

0.65 

ECUV1H0R5CN 

0.65 

ECUV1H0R5CPN 

0.65 

ECUV1H0R5CRN 

0.65 

ECUV1H0R5CSN 

0.65 

ECUV1H0R5CTN 

0,65 

ECUV1H0R5CUN 

0.65 

1 


ECUVIHOIODCN 

0.65 

ECUVIHOIOLIN 

0.65 

ECUVIHOIOlJPN 

0.65 

ECUV1H010L1RN 

0.65 

ECUVIHOIOnSN 

0.65 

ECUVIHOIOnTN 

0.65 

ECUVIHOIOnUN 

0,65 

1.5 

Jfl.25 pF 

ECUV1H1R5!.!CN 

0,65 

ECUVIHIRSriN 

0.65 

ECUV1H1R5nPN 

0.65 

ECUV1H1RS IRN 

0.65 

ECUV1H1R5nSN 

0.65 

ECUV1H1R5l]TN 

0.65 

ECUV1H1R5UUN 

0.65 

2 

(C) 

ECUVIHO 20 : ICN 

0.65 

ECUV1H020nN 

0.65 

ECUV1H020aPN 

0.65 

ECUV1H02a:iRN 

0.65 

ECUV1H02a ISN 

0.65 

ecuviho2ol:jtn 

0.65 

ECUV1H020nUN 

0.65 

3 

0. 

ECUVIHOSOnCN 

0.65 

ECUVIHOSODN 

0.65 

ECUVIHOSOEIPN 

0.65 

ECUV1H030!:]RN 

0.65 

ECUV1H030; ISN 

0.65 

ECUVIHOSOITTN 

0.65 

ECUV1H030nUN 

0.65 

4 

40.5 pF 

ECUV1H040i::!CN 

0.65 

ECUV1H04ff:JN 

0.65 

ECUV1H040iJPN 

0.65 

ECUV1H040 IRN 

0.65 

ECUV1H040; iSN 

0,65 

ECUV1H04a:]TN 

0.65 

ECUV1H040i]UN 

0.65 

5 

(D) 

ECUVIHOEOnCN 

0.65 

ECUV1H050nN 

0.65 

ECUV1H05a;iPN 

0.65 

ECUV1H050i:]RN 

0.65 

ECUV1H050; ISN 

0.65 

ECUV1H050; ITN 

0,65 

ECUV1H050HiUN 

0.65 

6 


ECUV1H060DCN 

0.65 

ECUV1H060DN 

0.65 

ECUV1H060DPN 

0.65 

ECUV1H060DRN 

0.65 

ECUV1H060DSN 

0.65 

ECUV1H060DTN 

0.65 

ECUV1H060DUN 

0,65 

7 

±0,5 pF 

ECUV1H070DCN 

0.65 

ECUV1H070DN 

0.65 

ECUV1H070DPN 

0.65 

ECUV1H070DRN 

0.65 

ECUV1H070DSN 

0.65 

ECUV1H070DTN 

0,65 

ECUV1H070DUN 

0.65 

8 

(D) 

ECUV1H080DCN 

0.65 

ECUV1H080DN 

0.65 

ECUVIH 080 DPN 

0.65 

ECUV1H080DRN 

0.65 

ECUV1H080DSN 

0.65 

ECUV1H080DTN 

0.65 

ECUV1H080DUN 

0.65 

9 


ECUV1H090DCN 

0.65 

ECUV1H090DN 

0.65 

ECUV1H090DPN 

0.65 

ECUV1H090DRN 

0.65 

ECUV1H090DSN 

0.65 

ECUV1H090DTN 

0.65 

ECUV1H090DUN 

0.65 

10 

±D,5 pRD] 
or ±1 PRO 

ECUVIHIOOrjCN 

0.65 

ECUVIHIOOi IN 

0.65 

ECUV1H100UPN 

0.65 

ECUVIHIOOI IRN 

0.65 

ECUVIHIOOI ISN 

0,65 

ECUVIHIOOi TN 

0.65 

ECUVIHIOOnUN 

0.65 

12 


ECUV1H120nCN 

0.65 

ECUV1H120I.1N 

0.65 

ECUV1H1201 IPN 

0.65 

ECUV1H12a iRN 

0.65 

ECUV1H120i ISN 

0.65 

ECUV1H120I ITN 

0.65 

ECUV1H120! lUN 

0,65 

15 


ECUV1H150rJCN 

0.65 

ECUV1H150nN 

0.65 

ECUV1H150[JPN 

0.65 

ECUV1H150! IRN 

0.65 

ECUV1H150r.iSN 

0.65 

ECUV1H150IIJTN 

0.65 

ECUV1H150II1UN 

0.65 

18 


ECUV1H180':iCN 

0.65 

ECUV1H180UN 

0.65 

ECUV1H180iJPN 

0.65 

ECUV1H180 IRN 

0.65 

ECUV1H18QJSN 

0.65 

ECUV1H180i TN 

0.65 

ECUVIHISOi lUN 

0.65 

22 


ECUV1H220nCN 

0,65 

ECUV1H220[:]N 

0.65 

ECUV1H220I IPN 

0.65 

ECUV1H22Q IRN 

0.65 

ECUV1H220I ISN 

0.65 

ECUV1H220 ITN 

0.65 

ECUV1H220i:iUN 

0.65 

27 


ECUV1H270nCG 

0.65 

ECUV1H27a:iG 

0.65 

ECUV1H270I IPN 

0.65 

ECUV1H270i IRN 

0.65 

ECUV1H27Q ISN 

0.65 

ECUV1H270LTN 

0.65 

ECUV1H270l]UN 

0.65 

33 


ECUV1H330nCG 

0.65 

ECUV1H330i:iG 

0.65 

ECUV1H330LJPN 

0,65 

ECUV1H330 IRN 

0.65 

ECUV1H33a ISN 

0.65 

ECUV1H33aITN 

0.65 

ECUV1H330!:::]UN 

0.65 

39 


ECUV1H39a:iCG 

0.65 

ECUV1H3901G 

0.65 

ECUV1H390i:!PN 

0.65 

ECUV1H390: IRN 

0.65 

ECUV1H39ajSN 

0.65 

ECUV1H390i::!TN 

0.65 

ECUV1H390DUN 

0,65 

47 


ECUV1H470i:]CG 

0,65 

ECUV1H470.1G 

0.65 

ECUV1H470ilPN 

0.65 

ECUV1H470! IRN 

0.65 

ECUV1H470: ISN 

0.65 

ECUV1H470!:]TN 

0.65 

ECUV1H470LiUN 

0.65 

56 


ECUV1H560DCG 

0.65 

ecuvih56q::]G 

0.65 

ECUV1H56a:JPN 

0.65 

ECUV1H560I IRN 

0.65 

ECUV1H560I ISN 

0.65 

ECUV1H560I iTN 

0.65 

ECUV1H560i lUN 

0.65 

68 


ECUV1H680[XG 

0.65 

£CUV1H680r:iG 

0.65 

ECUV1H680I1PN 

0.65 

ECUV1H680I IRN 

0.65 

ECUVIH 68 O; ISN 

0.65 

ECUV1H680lITN 

0.65 

PCUV1H680i iUN 

0.65 

82 


ECUV1H820r:iCG 

0.65 

ECUV1H82a:iG 

0.65 

ECUV1H820! IPN 

0.65 

ECUV1H820: IRN 

0.65 

ECUV1H820 SN 

0.65 

ECUV1H820I ITN 

0.65 

ECUV1H820i,JUN 

0.65 

100 


ECUVIHIOinCG 

0,65 

ECUVIHIOIFIG 

0.65 

ECUV1H1011JPN 

0.65 

|ECUV1H101i IRN 

0.65 

ECUV1H10T JSN 

0.65 

ECUV1H101iJTN 

0.65 

ECUV1H101! IUN 

0.65 

120 

45%*** 

,ECUV1H121[jCG 

0.65 

ECUV1H12inG 

0.65 

ECUV1H1211 IPN 

0.65 

ECUV1H121I IRN 

0.65 

ECUV1H121i ISN 

0.65 

ECUV1H121lITN 

0.65 

ECUV1H121[:iUN 

0.65 

150 

(J) 

ECUV1H15inCG 

0.65 

ECUV1H151i.]G 

0.65 

ECUV1H151[:)PN 

0.65 

ECUV1H151I IRN 

0.65 

ECUV1H151i ISN 

0.65 

ECUV1H151I TN 

0.65 

iECUV1H15inUN 

10.65 

180 

or 

ECUV1H18inCG 

0.65 

ECUV1H18ir:iG 

0.65 

ECUVIHISIIIIPN 

0.65 

ECUV1H181i.jRN 

0.65 

ECUV1H181i ISN 

0.65 

ECUV1H181i ITN 

0.65 

!ECUV1H181i:iUN 

'0.65 

220 

±10% 

,ECUV1H22iaCG 

0.65 

:ECUV1H221l1G 

0.65 

ECUV1H221LJPN 

0.65 

ECUV1H221iiRN 

0.65 

ECUV1H221III1SN 

0.65" 

ECUV1H221II]TN 

0,65 

ECUV1H221C:iUN 

0.65 

270 

(K) 

£CUV1H271[:iCG 

0.65 

iECUV1H271lIG 

1 


ECUV1H271i:]PN 

1.0 

ECUV1H271! IRN 

1.0 

ECUV1H2711 ISN 

1.0 

ECUV1H271[JTN 

1.0 

ECUV1H271[.:iUN 

0.65 

330 


IeCUV1H3311:]CG 

0.65 

IECUV1H331DG 

I 

t),65 

ECUV1H33inPN 

1.0 

ECUV1H331URN 

1.0 

ECUV1H331[ iSN 

1.0 

ECUV1H33iriTN 

1.0 

ECUV1H33inUN 

,0.65 

390 


ECUV1H391i:]CG 

0.65 

ECUV1H39inG 

b.65 



ECUV1H391DRN 

1.0 

ECUV1H391f:]SN 

1.0 

ECUV1H391QTN 

1.0 

ECUV1H39inUX 

0.65 

470 


ECUV1H47Tl:JCX 

0.65| 

ECUV1H471L1G 

0.65 





ECUY1H471[:]SN 

1.0 

ECUV1H471I™ 

1,0 

ECUV1H471DUX 

0.65 

560 


ECUV1H56inCX 

0.65 

ECUV1H561L1G 

0.65 





(Packaging Style Code 

1 * 


ECUV1H561[:iUx' 

0.65 

680 


ECUV1H68inCX 

i 

0.651 

ECUV1H681DG 

0.65 









ECUV1H681[]UX 

0.65 

820 


ECUV1H82inCX: 

0.65 

ECUV1H821DX 

0.65 









ECUV1H821DUX: 

0.65 

1000 


ECUV1H102LJCX 

0.65 

ECUV1H102DxI 

0.65 









ECUV1H102aUX 

0.65 

1200 


ECUV1H122LJCX 

0.65 

ECUV1H122DX 

p.65 









ECUV1H122DUX 

0.65 

1500 


ECUV1H152DCX 

0.65 

ECUV1H152DX 

p.65 









ECUV1H152L3UX 

0.65 

1800 


ECUV1H1821:JCX 

0.65 

ECUV1H182nX 

0.65 









ECUV1H182DUX 

0.65 

2200 


EUCV1H222DCX 

0.65 

ECUV1H222DX 

0.65 









ECUV1H222DUX 

0.65 

2700 


ECUV1H272DCX 

1.0 

ECUV1H272DX 

0.65 









ECUV1H272LIUX 

0.65 


(Cap. Tol, Coder 


* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 

** Capacitance Tolerance Codes. 

*** Capacitance values of “E24” series and capacitance tolerance of i5% are available on special order. 


Panasonic 


84 








































Ceramic Multilayer Chip Capacitor 
(0402-1206)_ 


ECU Series 


Standard Products for “12” Type, (EIA “0805” Type), Taped Version 


* — n 


B/X7R 


FA'SV 

E/Z5U 

Capacitance 

Capacitance 

50VDC 

25VDC 

Capacitance 

50VDC 

25VDC 

SOVDC 

(pF) 

Tolerance 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Tolerance 

Part No. 

Dim, 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

220 


ECUV1H221 BN 

0.65 










270 


ECUV1H271KBN 

0.65 










330 


ECUV1H33T BN 

0.65 










390 


ECUV1H391KBN 

0.65 










470 


ECUV1H471 BN 

0,65 










560 


ECUV1H561KBN 

0.65 










680 


ECUV1H681 BN 

0.65 










820 


ECUV1H821KBN 

0.65 

L_ 










1000 


ECUV1H102l BN 

0.65 




ECUV1H102ZFN 

0.65 





1200 


ECUV1H122KBN 

0.65 










1500 


ECUV1H152i iBN 

0,65 


— 


ECUV1H152ZFN 

0.65 





1800 


ECUV1H182KBN 

0,65 










2200 


ECUV1H222' BN 

0,65 




ECUV1H222ZFN 

0.65 





2700 


ECUV1H272KBN 

0,65 










3300 

±10% 

ECUV1H332 BN 

0.65 




ECUV1H332ZFN 

0.65 





3900 

(K) 

ECUV1H392KBN 

0.65 



-20 







4700 

or 

ECUV1H472! iBG 

0.65 



ECUV1H472ZFN 

0.65 





5600 

+20% 

ECUV1H562KBG 

0.65 



(Z) 





1 

1 


6800 

(M) 

ECUV1H683 IBG 

0.65 




ECUV1H682ZFN 

0.65 

1 





8200 


ECUV1H822KBG 

0.65 





i 





10000 


ECUV1H100 iBG 

0.65 




ECUV1H103ZFG 

0.65 



ECUV1H103MEN^ 

1,0 

12000 


1 

ECUV1H123KBX 

0.65 










15000 


ECUV1H153 BX 

0,65 

1 



ECUV1H153ZFG 

0.65 



ECUV1H153MEN' 

1,0 

18000 


ECUV1H183KBX 

0,65 

ECUV1E183KBX 

0.65 








22000 


ECUV1H223 BX 

0.65 

ECUE1E223: 'BX 

0.65 


ECUV1H223ZFG 

0.65 



ECUV1H223MEN 

1.0 

27000 


ECUV1H273KBX 

1.0 

ECUV1E273KBX 

0.65 








33000 


ECUV1H333; BX 

1.0 

ECUV1E333i:!BX 

0.65 


ECUV1H333ZFX 

0.65 



ECUV1H333MEN 

1.0 

39000 

_ 


ECUV1H393KBX 

1 

1.0 

ECUV1E393KBX 

1.0 








47000 


(Cap. Tol. Code)** 


ECUV1E473’ 'BX 

1.0 


ECUV1H473ZFX 

0.65 



ECUV1H473MEN 

1.0 

56000 




ECUV1E563KBX 

1.0 








68000 




(Packaging Style Code)* 


ECUV1H683ZFX 

0.65 

ECUV1E683ZFX 

0.65 



100000 







ECUV1H104ZFX 

0.65 

ECUV1E104ZFX 

0.65 



150000 









ECUV1E154ZFX 

0.65 



220000 









ECUV1E224ZFX 

0.65 




* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
** I ;: Capacitance Toierance Codes. 
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Panasonic 





































Ceramic Multilayer Chip Capacitor 
(0402-1206) 


ECU Series 


Standard Products for “13” Type (EIA “1206” Type), Taped Version 


[Rated Voltage 50 VDC] 


Capacitance 

(PF) 

Capacitance 

Tolerance 

C^NPO) 


StYGP 


P4W50) 


R7^N220) 


SZKN330) 


Tz^N470) 


UA(N750) 


Part No. 

Dinn. 

T’ 

(mm) 

Part No, 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim, 

T 

(mm) 

Part No. 

Dim, 

T 

(mm) 

Part No, 

Dim, 

T 

(mm) 

0.5 

d{).25pF(C) 

ECUV1H0R5CCM 

0.65 

ECUV1H0R5CM 

0.65 

ECUV1H0R5CPM 

0.65 

ECUV1H0R5CRM 

0.65 

ECUV1H0R5CSM 

0.65 

ECUV1H0R5CTM 

0.65 

ECUV1H0R5CUM 

0,65 

1 

mb pF 

(C) 

or 

iO.5 pF 

(D) 

ECUV1H010 CM 

0.65 

ECUV1H010 M 

0.65 

ECUVIHOiaiPM 

0.65 

ECUV1H010 IRM 

0.65 

ECUVIHOlb iSM’' 

0.65 

ECUVIHOIOr TM 

0.65 

ECUVIHOIO: iUM 

0.65 

1.5 

ECUV1H1R5 CM 

0.65 

ECUV1H1R5i IM 

0.65 

ECUVIHIRSIFM 

0.65 

ECUV1H1R5I IRM 

0.65 

ECUV1H1R5 ;SM^ 

0,65 

ECUV1H1R5I TM 

0,65 

ECUV1H1R5I IUM 

0.65 

2 

ECUV1H02a iCM 

0.65 

ECUV1H020 IM 

0,65 

ECUV1H020LPM 

0.65 

ECUV1H020 iRM 

0.65 

ECUV1H02Q ISM 

0.65 

ECUV1H020 TM 

0,65 

ECUV1H020 IUM 

0.65 

3 

ECUV1H030 CM 

0.65 

ECUV1H03Q iM 

0.65 

ECUV1H030rFM 

0.65 

ECUV1H03Q IRM 

0.65 

ECUV1H03Q SM 

0.65 

ECUV1H030 TM 

0.65 

ECUV1H030: CM 

0,65 

4 

ECUVIHOTO CM 

0.65 

ECUVIHOTO iM 

0.65 

ffiUV1H04a PM 

0.65 

ECUV1H040' iRM 

0.65 

ECUV1H040 SM 

0.65 

ECUV1H040 TM 

0,65 

ECUV1H04Q CM 

0.65 

5 

ECUV1H05a CM 

0.65 

ECUV1H050' IM 

0.65 

ECUVIHOSO iPM 

0.65 

ECUVIHO 5 O 1 iRM 

0.65 

ECUV1H050 'SM 

0.65 

ECUV1H05Q TM 

0,65 

ECUVIHOSa IUM 

0.65 

6 

i0.5pF 

(D) 

ECUV1H060DCM 

0.65 

ECUV1H060DM 

0.65 

EGUV1H060DPM 

0.65 

ECUV1H060DRM 

0.65 

ECUV1H060DSM 

0.65 

ECUV1H060DTM 

0,65 

ECUV1H060DUM 

0,65 

7 

ECUV1H070DCM 

0.65 

ECUV1H070DM 

0.65 

ECUV1H070DPM 

0.65 

ECUV1H070DRM 

0.65 

ECUV1H070DSM 

0.65 

ECUV1H070DTM 

0,65 

ECUV1H070DUM 

0,65 

8 

ECUV1H080DCM 

0.65 

ECUV1H080DM 

0.65 

ECUV1H080DPM 

0.65 

ECUV1H080DRM 

0.65 

ECUV1H080DSM 

0,65 

ECUV1H080DTM 

0,65 

ECUV1H080DUM 

0,65 

9 

ECUV1H090DCM 

0.65 

ECUV1H090DM 

0.65 

ECUV1H090DPM 

0.65 

ECUV1H090DRM 

0.65 

ECUV1H090DSM 

0,65 

ECUV1H090DTM 

0,65 

ECUV1H090DUM 

0.65 

10 

±0.5 pF(D) 
or±1 pF(F) 

ECUVIHIOO !CM 

0.65 

ECUV1H10Q 'M 

0.65 

ECUVIHIOO! iPM 

0.65 

ECUVIHIOO IRM 

0,65 

ECUVIHIOO iSM 

0.65 

ECUVIHIOO TM 

0,65 

ECUVIHIOO CM 

0,65 

12 

d5%*** 

(J) 

or 

±10% 

' (K) 

ECUV1H120i CM 

0.65 

ECUV1H120. iM 

0.65 

ECUV1H12a PM 

0,65 

ECUV1H12Q :RM 

0,65 

ECUV1H120 CM 

0.65 

ECUV1H120 TM 

0.65 

ECUV1H12Q CM 

0.65 

15 

ECUVIHISOnCM 

0.65 

ECUV1H150 :M 

0.65 

ECUVIHISO IPM 

0.65 

ECUV1H150 iRM 

0.65 

ECUV1H150 SM 

0,65 

ECUV1H150 TM 

0.65 

ECUV1H150 CM 

0,65 

18 

ECUV1H180:iCM 

0.65 

ECUV1H180 IM 

0.65 

ECUV1H180 IPM 

0.65 

ECUV1H18a IRM 

0.65 

ECUV1H180 CM 

0.65 

ECUV1H180 'TM 

0,65 

ECUV1H180 CM 

0.65 

22 

ECUV1H220I. CM 

0.65 

ECUV1H220: IM 

0.65 

ECUV1H22a IPM 

0.65 

ECUV1H220: IRM 

0,65 

ECUV1H220 iSM 

0.65 

ECUV1H220 TM 

0,65 

ECUV1H220 CM 

0,65 

27 

ECUV1H270L:iCM 

0.65 

ECUV1H270 IM 

0.65 

ECUV1H270; IPM 

0,65 

ECUV1H27a IRM 

0.65 

ECUV1H27a CM 

0.65 

ECUV1H270 TM 

0,65 

ECUV1H270 CM 

0.65 

33 

ECUV1H330JCM 

0.65 

ECUV1H33Q IM 

0.65 

ECUV1H330;TPM 

0.65 

ECUV1H330: IRM 

0.65 

ECUV1H330 CM 

0,65 

ECUV1H330 TM 

0.65 

ECUV1H330! iUM 

0,65 

39 

ECUV1H390nCM 

0.65 

ECUV1H390. IM 

0.65 

ECUV1H390 IPM 

0.65 

ECUV1H390: IRM 

0.65 

ECUV1H390 CM 

0.65 

ECUV1H390 TM 

0.65 

ECUV1H39a CM 

0.65 

47 

ECUV1H470f:CM 

0.65 

ECUV1H47a IM 

0.65 

ECUV1H470 IPM 

0.65 

ECUV1H47Q IRM 

0,65 

ECUV1H470 CM 

0.65 

ECUV1H47a TM 

0.65 

ECUV1H47Q CM 

0.65 

56 

ECUV1H56a:iCM 

0.65 

ECUV1H560 IM 

0.65 

ECUV1H560 IPM 

0.65 

ECUV1H560 m 

0.65 

ECUV1H560: CM 

0.65 

ECUV1H560 TM 

0,65 

ECUV1H560 IUM 

0,65 

68 

ECUV1H680 CM 

0.65 

ECUV1H68Q IM 

0.65 

ECUVIH 68 O 1 IPM 

0,65 

ECUV1H680 IRM 

0.65 

ECUV1H680: CM 

0.65 

ECUV1H68Q TM 

0,65 

ECUV1H680 CM 

0,65 

82 

ECUV1H820:CM 

0.65 

ECUV1H820 IM 

0.65 

ECUV1H82Q IPM 

0.65 

ECUV1H82Q IRM 

0.65 

ECUV1H82Q CM 

15.65 

:ECUVi’H820^'tm’ 

0,65 

ECUV1H820 iUM 

0,65 

100 

ECUV1H10TCH 

0.65 

ECUVIHIOT IH 

0.65 

ECUV1H101I iPM' 

0.65 

^IHIOIMRM 

0_^5 

ECUVIHIOT CM 

'0.6_5 

ECUVIHIOT TM 

0,65 

ECUVIHIOT CM 

0,65’ 

120 

ECUV1H121i CH 

0.65 

ECUV1H121I IH 

0.65 

ECUV1H12iriPM' 

0.65 

ECUV1H121I iRM 

0.65 

ECUV1H121i CM 

b.65 

ECUV1H12T TM 

0,65 

ECUV1H12T CM 

0,65 

.150'"' 

ECUV1H151iCH 

0,65 

ECUV1H151i IH 

0.65 

ECUV1H151I iPMl 

0.65 

ECUV1H151I IRM 

0.65 

ECUV1H151i CM 

0.65 

ECUV1H15T TM 

0.65 

"ECUV1H151.cm” 

l80' 

ECUV1H181' CH 

0.65 

ECUV1H181 'H 

0,65 

ECUV1H181I iPM 

0.65 

ECUVIHI 8 I 1 IRM 

0.65 

ECUV1H181I ISM 

o765 

ECUV1H18T TM 

0.65 

ECUV1H181 CM 

_0^_ 

220 

ECUV1H22T iCH 

0.65 

ECUV1H221: IH 

0.65 

ECUV1H221-IPM 

0.65 

ECUV1H221I IRM 

0.65 

ECUV1H22T CM 

0.65 

ECUV1H22T TM 

0.65 

ECUV1H22T CM 

0 . 65 ’ 

270 

ECUV1H271: CH 

0,65 

ECUV1H271i !H 

0.65 

ECUV1H27T iPM 

0.65 

ECUV1H271: IRM 

0,65 

'ECUvTH27d^^^” 

0.65 

ECUV1H271 TM 

0,65 

ECUV1H27T CM 

0,65 

..330.. 

ECUV1H33l!.CH 

0.65 

ECUV1H331: IH 

0.65 

ECUV1H331I PM 

0.65 

ECUV1H331; IRM 

0.65 

ECUV1H331 CM 

0.65 

FCUV1H33T TM 

'o.^' 

ECUV1H33T CM 

0,65 

390 

ECUV1H3911 CH 

0.65 

ECUV1H391I IH 

0.65 

ECUV1H39T iPM 

0.651 

ECUV1H391I IRM 

0.65 

ECUV1H391; iSM 

0.65 

IeCUV1F139T TM" 

0,65 

ECUV1H39T CM 

0,65 

470 

ECUV1H47iriCH 

0.65 

ECUV1H471I iH 

0.65 

ECUV1H471I IPM 

0.65 

ECUV1H471I IRM 

0.65 

ECUV1H471, ISM 

0.65 

ECUV1H471: TM 

0.65 

ECUV1H471i iUM 

0.65 

560 

ECUV1H561i.CH 

0.65 

ECUV1H56T IH 

0.65 

ECUV1H561I IPM 

0.65 

ECUV1H5611JRM 

;o.65 

ECUV1H561I ISM 

0.65 

ECUV1H661i TM 

0.65 

ECUV1H56T iUM 

0,65 

680 

ECUV1H68inCH 

0.65 

ECUV1H681I..IH 

0.65 

|ECUV1H68iaPM 

1.0 1 

ECUV1H681iJRM 

0.65 

ECUVIH 68 I; JSM 

0.65” 

ECUV1H68T TM 

0.65 

ECUV1H68T lUMl 

0.65 

820 

ECUV1H821i CH 

0.65 

ECUV1H821LIH 

0.65 

ECUVIH 82 II; iPM 

1.0 

ECUV1H8211 jRM 

1.0 

ECUV1H821I ISM 

J:0j 

ECUV1H821l TM 

0.65 

ECUV1H82T CM 

,0.65 

1000 

ECUV1H102[]CW 

0.65 

ECUV1H102LIH 

0.65 

ECUV1H1021:1PM 

1.0 

ECUV1H1021 IRM 

1.0 

ECUV1H201i ISM 

1.0_J 

ECUV1H102l]TM 

1,0 

ECUV1H102I JUM 

'0,65 

1200 

ECUV1H122i ICW 

0.65 

ECUV1H122i:]H 

0.65 

ECUV1H122LJPM 

1.0 

ECUV1H122i:]RM 

1,0 

ECUV1H122ilSM 

TO 

ECUV1H122i:TM 

1.0 j 

ECUV1H122lIUM 

10.65 

1500 

EGUV1H152! ICW 

0.65 

ECUV1H152i:]H 

0.65 

ECUY1H152i IPM 

1.25 

ECUY1H152IJRM 

1.25 

ECUY1H152i ISM 

1.0 

ECUV1H152i TM 

1,0 

ECUV1H152: lUW 

0.65 

1800 

ECUV1H182i._JCW 

0.65 

ECUV1H182i]H 

0.65' 

(Packaging Styles Code)* 


ECUY1H182riSM 

1.25 

ECUY1H182I ITM 

1 , 25 ' 

ECUV1H182i CW' 

0.65 

2200 

EUCV1H222I ICW 

0.65 

ECUV1H22a IH 

0.65 







ECUY1H222UTM 

1,25 

ECUV1H222rCw' 

0.65 

2700 

ECUV1H272i:CW 

0.65 

ECUV1H272IJH 

0.65 









ECUV1H272! CWl 

0,65 

3300 

ECUV1H332i:jCW 

0.65 j 

ECUV1H332ijW 

0.65 






1 


ECUV1H332ll]w[ 

0.65 

3900 

ECUV1H392nCW 

0.65 

ECUV1H392LJW 

0.65 









ECUV1H392l]UW' 

0.65 

4700 

ECUV1H4721]CW^ 

0.65 

ECUV1H472i:]W 

0.65 









ECUV1H472nUW 

0,65 

5600 

ECUV1H562I ICW 

1.0 

ECUV1H562!:jW 

0.65 









ECUV1H562I.IUW 

0.65 

6800 

ECUV1H682nCW 

1.0 













8200 

ECUY1H822LJCW 

1.25 













10000 

ECUYlHIOSnCW 

1.23 














(Cap. Tol. Code)** 

* Packaging Style Code; “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 

**! J: Capacitance Tolerance Codes. 

*** Capacitance values of “E24” series and capacitance tolerance of ±5% are available on special order. 


Panasonic 


86 







































Ceramic Multilayer Chip Capacitor 
(0402-1206)_ 


ECU Series 


Standard Products for “13” Type, (EIA “1206” Type), Taped Version 




B/X7R 1 

E/Z5U 

Capacitance 

Capacitance 

100VDC 

50VDC 

25VDC 

50VDC 

(PF) 

Tolerance 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

220 




ECUV1H22T IBM 

0.65 





270 




ECUV1H271KBM 

0.65 





330 




ECUV1H331 IBM 

0.65 





390 




ECUV1H391KBM 

0.65 





470 




ECUV1H471 IBM 

0.65 





560 




ECUV1H561 KBM 

0.65 





680 




ECUV1H681 IBM 

0.65 





820 



■.“n 

ECUV1H821KBM 

0.65 





1000 


ECUV2A102KBM 

1.0 

ECUV1H102 IBM 

0.65 





1200 


ECUV2A122KBM 

1.0 

ECUV1H122KBM 

0.65 





1500 


ECUV2A152KBM 

1.0 

ECUV1H152’ IBM 

0.65 





1800 


ECUV2A182KBM 

1.0 

ECUV1H182KBM 

0.65 





2200 


ECUV2A222KBM 

1.0 

ECUV1H222 IBM 

0.65 





2700 


ECUV2A272KBM 

1.0 

ECUV1H272KBM 

0.65 





3300 


ECUV2A332KBM 

1.0 

ECUV1H332r IBM 

0.65 





3900 


ECUV2A392KBM 

1.0 

ECUV1H392KBM 

0.65 





4700 


ECUV2A472KBM 

1.0 

ECUV1H472, IBM 

0.65 





5600 

±10% 

ECUV2A562KBM 

1.0 

ECUV1H562KBM 

0.65 





6800 

(K) 

ECUV2A682KBM 

1.0 

ECUV1H682' IBM 

0.65 





8200 

or 

ECUV2A822KBM 

1.0 

ECUV1H822KBM 

0.65 





10000 

+20% 

ECUV2A103KBM 

1.0 

ECUV1H103iTBM 

0.65 



ECUV1H103MEM 

1.0 

12000 

(M) 

ECUV2A123KBM 

1.0 

ECUV1H123KBM 

0.65 





15000 


ECUV2A153KBM 

1.0 

ECUV1H153 IBM 

0.65 



ECUV1H153MEM 

1.0 

18000 


ECUV2A183KBM 

1.0 

ECUV1H183KBM 

0.65 





22000 


ECUV2A223KBM 

1.0 

ECUV1 H223r!BM 

0.65 



ECUV1H223MEM 

1.0 

27000 


ECUV2A273 IBM 

1.0 

ECUV1H273KBM 

0.65 





33000 


ECUV2A333 IBM 

1.0 

ECU VI H333nBM 

0.65 

ECUV1E333nBW 

0.65 

ECUV1H333MEM 

1.0 

39000 




ECUV1H393KBM 

0.65 

ECUV1E393KBW 

0.65 



47000 




ECUV1H473i IBM 

0.65 

ECUV1E473nBW 

0.65 

ECUV1H473MEM 

1.0 

56000 




ECUV1H563KBM 

0.65 

ECUV1E563KBW 

0.65 



68000 




ECUV1H683l:JBM 

1.0 

ECUV1E683nBW 

0.65 

ECUV1H683MEM 

1.0 

82000 




ECUV1H683KBM 

1.0 

ECUV1E823KBW 

0.65 



100000 




ECUV1H104riBM 

1.0 

ECUV1E104nBW 

1.0 

ECUV1H104MEM 

1.0 

120000 




(Packaging Styles Code)** 

ECUV1E124KBW 

1.0 



150000 






ECUV1E154nBW 

1.0 



220000 






(Cap. Tol. Code)* 




330000 










470000 










680000 










1000000 



i ' 

— 







* lj: Capacitance Tolerance Code. 

** Packaging Styles Code: “E” for Taped Version (Taping pitch; 2 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 

(0402 -1206)___ECU Series 


Standard Products for “13” Type, (EIA “1206” Type), Taped Version 


Capacitance 

(PF) 

Capacitance 

Tolerance 

NPO/COG ! 

50VDC 

100VDC 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

1.0 


ECUV1H010CCM 

1.0 

ECUV2A010CCM 

1.0 

1.2 


ECUV1H1R2CCM 

1.0 

ECUV2A1R2CCM 

1.0 

1.5 


ECUV1H1R5CCM 

1.0 

ECUV2A1R5CCM 

1.0 

1.8 

±.25 

ECUV1H1R8CCM 

1.0 

ECUV2A1R8CCM 

1.0 

2.2 

pF 

ECUV1H2R2CCM 

1.0 

ECUV2A2R2CCM 

1.0 

2.7 


ECUV1H2R7CCM 

1.0 

ECUV2A2R7CCM 

1.0 

3.3 


ECUV1H3R3CCM 

1.0 

ECUV2A3R3CCM 

1.0 

3.9 


ECUV1H3R9CCM 

1.0 

ECUV2A3R9CCM 

1.0 

4.7 


ECUV1H4R7CCM 

1.0 

ECUV2A4R7CCM 

1.0 

5.6 

±.5 

ECUV1H5R6DCM 

1.0 

ECUV2A5R6DCM 

1.0 

6.8 

pF 

ECUV1H6R8DCM 

1.0 

ECUV2A6R8DCM 

1.0 

8.2 


ECUV1H8R2DCM 

1.0 

ECUV2A8R2DCM 

1.0 

10 


ECUV1H100JCM 

1.0 

ECUV2A100JCM 

1.0 

12 


ECUV1H120JCM 

1.0 

ECUV2A120JCM 

1.0 

15 


ECUV1H150JCM 

1.0 

ECUV2A150JCM 

1.0 

18 


ECUV1H180JCM 

1.0 

ECUV2A180JCM 

1.0 

22 


ECUV1H220JCM 

1.0 

ECUV2A220JCM 

1.0 

27 


ECUV1H270JCM 

1.0 

ECUV2A270JCM 

1.0 

33 


ECUV1H330JCM 

1.0 

ECUV2A330JCM 

1.0 

39 


ECUV1H390JCM 

1.0 

ECUV2A390JCM 

1.0 

47 


ECUV1H470JCM 

1.0 

ECUV2A470JCM 

1.0 

56 

J=±5% 

ECUV1H560JCM 

1.0 

ECUV2A560JCM 

1.0 

82 


ECUV1H820JCM 

1.0 

ECUV2A820JCM 

1.0 

100 


ECUV1H101JCM 

1.0 

ECUV2A101JCM 

1.0 

120 

K=±10% 

ECUV1H121JCM 

1.0 

ECUV2A121JCM 

1.0 

150 

1 

ECUV1H151JCM 

1.0 

ECUV2A151JCM 

1.0 

180 


ECUV1H181JCM 

1.0 

ECUV2A181JCM 

1.0 

220 


ECUV1H221JCM 

1.0 

ECUV2A221JCM 

1.0 

330 


ECUV1H331JCM 

1.0 

ECUV2A331JCM 

1.0 

390 


ECUV1H391JCM 

1.0 

ECUV2A391JCM 

1.0 

470 


ECUV1H471JCM 

1.0 

ECUV2A471JCM 

1.0 

560 


ECUV1H561JCM 

1.0 

ECUV2A561JCM 

1.0 

680 


ECUV1H681JCM 

1.0 

ECUV2A681JCM 

1.0 

820 


ECUV1H821JCM 

1.0 

ECUV2A821JCM 

1.0 

1000 


ECUV1H122JCM 

1.0 

ECUV2A122JCM 

1.0 

1200 


ECUV1H122JCM 

1.0 

(Packiging Code**) 


1500 


ECUV1H152JCM 

1.0 



1800 


ECUV1H182JCM 

1.0 



2200 


ECUV1H222JCM 

1.0 




Capacitance Tolerance Code. 


Packaging Styles Code; “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402-1206)_ 


ECU Series 


Standard Products for “13” Type, (EIA “1206” Type), Taped Version 


Capacitance 

(PF) 

Capacitance 

Tolerance 

F/Y5V 1 

50VDC 

25VDC 

16VDC 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

Part No. 

Dim. 

T 

(mm) 

220 








270 




... 




330 








390 








470 








560 








680 








820 








1000 


ECUV1H102ZFM 

0.65 





1200 








1500 


ECUV1H152ZFM 

0.65 





1800 








2200 


ECUV1H222ZFM 

0.65 





2700 








3300 


ECUV1H332ZFM 

0.65 





3900 








4700 


ECUV1H472ZFM 

0.65 





5600 








6800 

+80 

ECUV1H682ZFM 

0.65 





8200 

-20% 







10000 

(Z) 

ECUV1H103ZFM 

0.65 





12000 








15000 


ECUV1H153ZFM 

0.65 





18000 








22000 


ECUV1H223ZFM 

0.65 





27000 








33000 


ECUV1H333ZFM 

0.65 





39000 








47000 


ECUV1H473ZF1\/I 

0.65 





56000 








68000 

1 

ECUV1H683ZFW 

0.65 





82000 



- 1 





100000 


ECUV1H104ZFW 

0.65 

ECUV1E104ZFW 

0.65 



120000 








150000 


ECUV1H154ZFW 

0.65 

ECUV1E154ZFW 

0.65 



220000 


ECUyi H224ZFW 

0.65 

ECUV1E224ZFW 

0.65 



330000 


(Packaging Styles Code)** 

ECUV1E334ZFW 

0.65 



470000 




ECUV1E474^FW 

0.65 



680000 




(Cap. Tol. Code)* 


ECUV1C684ZFW 

1.0 

1000000 






ECUY1C105ZFW 

1.25 


* □: Capacitance Tolerance Code. 

** Packaging Styles Code: “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402-1206) 


Packaging Specifications 

Standard Packing Quantity 


ECU Series 


SizeCode^^^^ 

~~~ style . 

ThicknessPaper Taping 

Embossed Taping 

Bulk 

10 (0402) 

0,5 mm Pitch 2 mm: 10000 (50000) pcs./reel 

— 

1000 pcs./ bag 

11 (0603) 

_ „ Pitch 2 mm: 8000 (20000) pcs./reel 

0.8 mm 

Pitch 4 mm: 4000 (10000) pcs./reel 

— 

1000 pcs.bag 


_ __ Pitch 2 mm: 10000 (40000) pcs./reel 

Pitch 4 mm: 5000 (20000) pcs./reel 

— 

1000 pcs./bag 

12 (0805) 

. _ Pitch 4 mm: 8000 (20000) pcs./reel 

1.0 mm 

Pitch 4 mm: 4000 (10000) pcs./reel 

— 

1000 pcs./bag 


1.25 mm — 

— 

1000 pcs./bag 

13(1206) 

0.65 mm Pitch 4 mm: 5000 (20000) pcs./reel 

— 

1000 pcs./bag 

1.0 mm Pitch 4 mm: 4000 (10000) pcs./reel 

— 

1000 pcs./bag 


1.25 mm — 

Pitch 4 mm: 2000 (10000) pcs./reel 

1000 pcs./bag 


( ) for large size reel 

Reel for Taping 


Symbol A B C D 

Dim. 018O.° 06 O.O±O .5 21.0±0.8 

(mm) (330+5) (50 min.) (20min.) ‘ 

( ): Large size reel 

Leader Part and Taped End 

Tape end 


D E W 

21.0±0.8 9.0±0.3 1.3±0.2 

(20 min.) (9.6±1.0) (2.0±0.5) 



40 min. _J 

Vacant position 


Leader part 


u.u u r -7^ • j 

40 min. 200 min. _J 

^ Vacant position Top cover tape 


Unit: mm 


Paper Taping 



Size Code"^^^ 

A 

B 

W 

F 

E 

Pi 

Pj Po 

0DO 

ti 

t2 

Dim. 

(mm) 

13 

(1206) 

1.95 

+0.20 

3.6 

+0,2 

8.0 

±0.2 

3.50 

lfl.05 

1.75 

+0.10 

4.0 

±0.1 

2.00 4.0 

±0.05 +0.1 

1.5 

+ 0.1 

0.6 

max. 

1.5 

max. 


Pi: 2 mm 


Feeding hole Chip pocket 

I ^0 / 


Chip component p, p„ Tape running direction 


^""^..Symbol 
Size Code+-^...^ 

A 

B 

W F 

E Pi 

P 2 

Po 

0 DO 

ti 

t2 


in 

0.65 

1.15 







0.7 

1.0 



±0.05 

±0.05 







max, 

max. 

Dim. 

11 

1.10 

1.90 

8.0 3.50 

1.75 

2.00 

2,00 

4.0 

1.5 



(mm) 

(0603) 

+0.10 

±0.10 

±0,2 ±0.05 

±0.10 

±0.05 

±0,05 

±0,1 

+0.1 

1.1 

1.4 


12 

1.65 

2.4 








mf«. 


(0805) 

±0.2 

±0.2 










Pi: 4 mm 

t, Feeding hole Chip pocket 

TF I ^ 



jtj V Qhip component 



Tape running direction 


^^■^.-^ymbol 
Size Code+-\^ 

A 

B 

W F E Pi P2 

Po 0 DO ti 

t2 

11 

1.10 

1.70 




(0603) 

±0.10 

±0.10 




Dim. 12 

1.65 

2.4 

8.0 3.50 1.75 4.0 2.00 

4.0 1.5 1.1 

1,4 

fmm) 

±0.20 

±0.2 

±0.2 +0,05 ±0.10 ±0,1 ±0.05 

±0.1 +0.1 max. 1 

0 

max. 

13 

2.0 

3.6 




(1206) 

±0.2 

±0.2 





Embossed Taping 



Panasonic 
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Ceramic Multilayer Radial Leaded Capacitor 


ECU Series (Leaded) 


Features 

• High Volumetric Efficiency 

• Packaged for Automatic Insertion 

• Excellent Stability 

• Excellent Solderability 

• Excellent Moisture Resistance 


PHOTO 

NOT 

AVAILABLE 


Specifications 


Item 

NPO/COG 

X7R 

Z5U 

Operating Temperature Range 

-55 °Cto125 °C 

-55 °C to 125 °C 

+10 °C to 85 °C 

Rated Voltage 

63 VDC 

100 VDC 

63 VDC 

100 VDC 

63 VDC 

Capacitance Range* 

100-47000 pF 

4.7-22000 pF 

3300-100,000 pF 

220-33000 pF 

.01 nf-2.2nF 

Capacitance Tolerance 

±.5pF, ±5%,+10% 

±10%, ±20% 

±20% 

Dielectric Strength 

200% rated VDC for 10 s 

200% rated VDC for 10 s 

150% rated VDC for 10 s 

Q Factor/Dissipation Factor 

<.15% 

<2.5% 

<4.0% 

Insulation Resistance 

100,000 Ma or (1 OOOMn X riF), 
whichever is less 

50,000 MQ or (500 mD x jaF), 
whichever is less 

10,000 MQ or (100 |tQ x |tF), 
whichever is less 

Endurance Test (1000 hrs) 

150% rated VDC at 125 °C 

150% rated VDC at 125 °C 

125% rated VDC at 85 °C 

Temperature Coefficient 

0 ±30ppm/°C 

±15% 

+22% / -56% 


*NPO/COG, X7R - measured at 1.0 VRMS max at 1 KHz (1.0 MHz for >100 pF); Z5U - measured at 0.5 VRMS max at 1 KHz. 


Explanation of Part Numbers 


ECU 


Common Code 

Style 

ECU 

S 

Bulk 

R 

T&R 


B 

T&B 


Rated Voltage 

1J 

63V 

2A 

100V 


Rated Capacitance 

0R5 

0.5pF 

010 

IpF 

100 

lOpF 

101 

lOOpF 

102 

IKpF 

103 

lOKpF 


Capacitance 

Tolerance 

Temperature 

Coefficient 

C 

±.25pF 

C 

NPO/COG 

D 

±.5pF 

B 

X7R 

J 

±5% 

E 

Z5U 

K 

±10% 


M 

±20% 


Suffix 

_in'_ 

Lead Spacing 


A 

2.5 mm 

B 

5.0 mm 
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Ceramic Multilayer Radial Leaded Capacitor 


ECU Series (Leaded) 


Characteristic Curves 

Capacitance change versus temperature 



Case Configuration by Case Code 


Case Code A 
L max. = 5.0 mm 
H max. = 5.5 mm 
T max. = 2.5 mm 


Case Code B 
L max. = 5.0 mm 
H max. = 6.5 mm 
T max. = 3.1 mm 


Case Code C 
L max. = 5.0 mm 
H max. = 5.5 mm 
T max. = 2.5 mm 
S = 5.0 mm 


Case Code D 
L max. = 5.0 mm 
H max. = 6.5 mm 
T max. = 3.1 mm 


Case Code E 


H max. = 9.0 mm 
T max. = 3.8 mm 
S = 5.0 mm 


Case Code F 
L max. = 10.0 mm 
H max. = 11.5 mm 
T max. = 5.0 mm 
S = 5.0 mm 




<^0,55to.o5 


Lead Length = 30.5 mm Min. 
Lead Diameter = 0.55 mm 


Panasonic 
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Ceramic Multilayer Radial Leaded Capacitor ECU Series (Leaded) 


Part Number Selection Guide 


Capacitance 

PF 

Part Number 

Gase A 

Part Number 

Case B 

Part Number 

Case C 

Part Number 

Case D 

Part Number 

Case E 

Part Number 

Case F 

NPO/COG 50-63 VDC | 

100 

ECUS1J101JCA 


ECUS1J101JCB 



r 

120 

ECUS1J121JCA 


ECUS1J121JCB 




150 

ECUS1J151JCA 


ECUS11511JCB 



— 

180 

EGUS1J181JCA 


ECUS1J181JCB 




220 

ECUS1J221JCA 


ECUS1J221JCB 




270 

ECUS1J271JCA 


ECUS1J272JCB 




330 

ECUS1J331JCA 


ECUS1J331JCB 




390 

ECUS1J391JCA 


ECUS1J391JCB 




470 

ECUS1J471JCA 


ECUS1J471JCB 




560 

ECUS1J561JCA 


ECUS1J561JCB 




680 


ECUS1J681JCA 


ECUS1J681JCB 



820 


ECUS1J821JCA 


ECUS1J821JCB 



1000 


ECUS1J102JCA 


ECUS1J102JCB 



1200 


ECUS1J122JCA 


ECUS1J122JCB 



1500 


ECUS1J152JCA 


ECUS1J152JCB 



1800 


ECUS1J182JCA 


ECUS1J182JCB 



2200 


ECUS1J222JCA 


ECUS1J222JCB ^ 



2700 


ECUS1J272JCA 


ECUS1J272JCB 



3300 


ECUS1J332JCA 


ECUS1J332JCB 



3900 


ECUS1J392JCA 


ECUS1J393JCB 



4700 


ECUS1J472JCA 


ECUS1J472JCB 



5600 





ECUS1J562JCB 


6800 





EWS1J682JCB 


8200 





ECUS1J822JCB 


10000 





ECUS1J103JCB 


12000 



— 


ECUS1J123JCB 


18000 





ECUS1J183JCB 


22000 





ECUS1J223JCB 


27000 



— 


ECUS1J273JCB 


33000 






ECUS1J333JC 

39000 






ECUS1J393JC 

47000 

I 

i- 




ECUS1J473JC 

NPO/COG 100VDC 1 

4.7 

ECUS2A4R7DCA 


ECUS2A4R7DCB 




5.6 

ECUS2A5R6DCA 


ECUS2A5R6DCB 




6.8 

ECUS2A6R8DCA 


ECUS2A6R8DCB 




8.2 

ECUS2A8R2DCA 


ECUS2A8R2DCB 




10 

EGUS2A100JCA 


ECUS2A100JCB 




12 

ECUS2A120JCA 


ECUS2A120JCB 




15 

ECUS2A150JCA 


ECUS2A150JCB 




18 

ECUS2A180JCA 


ECUS2A180JCB 




22 

ECUS2A220JCA 


ECUS2A220JCB 




27 

ECUS2A270JCA 


ECUS2A270JCB 




33 

ECUS2A330JCA 


ECUS2A330JCB 




39 

ECUS2A390JCA 


ECUS2A390JCB 




47 

EGUS2A470JCA 


ECUS2A470JCB 




56 

ECUS2A560JCA 


ECUS2A560JCB 




68 

ECUS2A680JCA 


ECUS2A680JCB 




82 

ECUS2A820JCA 


ECUS2A820JCB 




100 

ECUS2A101JCA 


ECUS2A101JCB 




120 

ECUS2A121JCA 


ECUS2A121JCB 




150 

ECUS2A151JCA 


ECUS2A151JCB 




180 

ECUS2A181JGA 


ECUS2A181JCB 




220 


ECUS2A221JCA 


ECUS2A221JCB 
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Ceramic Multilayer Radial Leaded Capacitor 


ECU Series (Leaded) 


Capacitance 

PF 

Part Number 

Case A 

Part Number 

Case B 

Part Number 

Case C 

Part Number 

Case D 

Part Number 

Case E 

Part Number 

Case F 

270 


ECUS2A272JCA 


ECUS2A271JCB 



330 


ECUS2A331JCA 


ECUS2A331JCB 



390 


ECUS2A391JCA 


ECUS2A391JCB 



470 


ECUS2A471JCA 


ECUS2A471JCB 



560 


ECUS2A561JCA 


ECUS2A561JCB 



680 


ECUS2A681JCA 


ECUS2A681JCB 



820 


ECUS2A821JCA 


ECUS2A821JCB 



1000 


ECUS2A102JCA 


ECUS2A102JCB 



1200 


ECUS2A122JCA 


ECUS2A122JCB 



1500 


ECUS2A152JCA 


ECUS2A152JCB 



1800 





ECUS2A182JCB 


2200 





ECUS2A222JCB 


2700 





ECUS2A272JCB 


3300 





ECUS2A332JCB 


3900 





^ECUS2A392JCB 


4700 





ECUS2A472JCB 


5600 





ECUS2A562JCB 


6800 





ECUS2A682JCB 


8200 





ECUS2A822JCB 


10000 





ECUS2A103JCB 


12000 






ECUS2A123JCB 

15000 






ECUS2A153JCB 

18000 






ECUS2A183JCB 

22000 






ECUS2A223JCB 

X7R 50-63VDC 

3300 

ECUS1J332KBA 


ECUS1J332KBB 




3900 

ECUS1J392KBA 


ECUS1J332KBB 




4700 

^CUS1J472KBA 


ECUS1J472KBB 




5600 

'^^US1J562KBA 


ECUS1J562KBB 




6800 

ECUS1J682KBA 


ECUS1J682KBB 




8200 

ECUS1J822KBA 


ECUS1J822KBB 




10000 

ECUS1J103KBA 


ECUS1J103KBB 




12000 

EWS1J123KBA 


ECUS1J123KbF^ 




15000 

ECUS1J153KBA 


ECUS1J153KBB 




18000 

ECUS1J183KBA 


ECUS1J183KBB 




22000 

ECUS1J223KBA 


ECUS1J223KBB 




27000 


ECUS1J273KBA 


ECUS1J273KBB 



33000 


ECUS1J333KBA 


ECUS1J333KBB 



39000 


ECUS1J393KBA 


ECUS1J393KBB 



47000 


ECUS1J473KBA 


ECUS1J473KBB 



56000 


ECUS1J563KBA 


ECUS1J563KBB 



68000 


ECUS1J683KBA 


ECUS1J683KBB 



82000 


ECUS1J823KBA 


ECUS1J823KBB 



100000 


ECUS1J104KBA 


ECUS1J104KBB 



120000 


ECUS1J124KBA 


ECUS1J124KBB 



150000 


ECUS1J154RBA 


ECUS1J154KBB 



180000 





ECUS1J184KBB 


220000 





ECUS1J224KBB 


270000 





ECUS1J274KBB 


330000 





ECUS1J334KBB 


470000 





ECUS1J474RBB 


560000 





ECUS1J564KBB 


680000 





ECUS1J684KBB 


820000 






ECUS1J824KBB 

1000000 






ECUS1J105KBB 
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Ceramic Multilayer Radial Leaded Capacitor 


ECU Series (Leaded) 


Capacitance 

PF 

Part Number 

Case A 

Part Number 

Case B 

Part Number 

Case C 

Part Number 

Case D 

Part Number 

Case E 

Part Numiber 

Case F 

X7R 100VDC 

220 

ECUS2A221KBA 


ECUS2A221KBB 




270 

ECUS2A271KBA 

ECUS2A33iKBA 

ECUS2A391KBA 

ECUS2A471KBA 


ECUS2A271KBB 




330 

390 

470 

560 

680 

820 

1000 

1200 

ECUS2A331KBB 





ECUS2A391KBB 




ECUS2A471KBB 




ECUS2A561KBA 

ECUS2A681 KBA 


ECUS2A561KBB 



.- -. 


ECUS2A681KBB 

ECUS2A821KBB 


.. 

ECUS2A821KBA 

ECUS2A102KBA 

ECUS2A122KBA 

ECUS2A152KBA 
'"ECUS2A182KBA 

.ECUS2A222KBA 

ECUS2A272KBA 

ECUS2A332KBA 





ECUS2A102KBB 

ECUS2A122KBB 

ECUS2A152KBB 

ECUS2A182KBB 

ECUS2A222KBB 

ECUS2A272KBB 


.. 


1500 

1800 

2200 

. 2700 

3300. 


■ 

■.. 


ECUS2A332KBB 



■ 

3900 

ECUS2A392KBA 

ECUS2A472KBA 

ECUS2A392KBB 




4700 


ECUS2A472KBB 




5600 


ECUS2A562KBA 


ECUS2A562KBB 



6800 


ECUS2A682KBA 


ECUS2A562KBB 



8200 


ECUS2A822KBA 


ECUS2A822KBB 



10000 


ECUS2A103KBA 


ECUS2A103KBB 



12000 


ECUS2A123KBA 


ECUS2A123KBB 



15000 


ECUS2A153KBA 


ECUS2A153KBB 



18000 


ECUS2A183KBA 


ECUS2A183KBB 



22000 


ECUS2A223KBA 


ECUS2A223KBB 



27000 


ECUS2A273KBA 


ECUS2A273KBB 



33000 


ECUS2A333KBA 


ECUS2A333KBB 



39000 


ECUS2A393KBA 


ECUS2A393KBB 



47000 


ECUS2A473KBA 


ECUS2A473KBB 



56000 


ECUS2A563KBA 


ECUS2A453KBB 



68000 


ECUS2A683KBA 


ECUS2A683KBB 



82000 


ECUS2A823KBA 


ECUS2A823KBB 



100000 


ECUS2A104KBA 


ECUS2A104KBB 



120000 





ECUS2A124KBB 


150000 





ECUS2A154KBB 


180000 





ECUS2A184KBB 


220000 






ECUS2A224KBB 

270000 






ECUS2A274KBB 

330000 






ECVS2A334KBB 

Z5U 50-63VDC | 

.OlOpiF 

ECUS1J103MEA 


ECUS1J103MEB 




.015)xF 

ECUS1J153MEA 


ECUS1J153MEB 




.022fxF 

ECUS1J223MEA 


ECUS1J223MEB 




.033piF 

ECUS1J333MEA 


ECUS1J333MEB 




.047|jlF 

ECUS1J473MEA 


ECUS1J473MEB 




.068|jlF 


ECUS1J683MEA 


ECUS1J683MEB 



.100|jlF 


ECUS1J104MEA 


ECUS1J104MEB 



.150^jlF 


ECUS1J154MEA 


ECUS1J154MEB 



.220fjLF 


ECUS1J224MEA 


ECUS1J224MEB 



.330|jlF 


ECUS1J334MEA 


ECUS1J334MEB 



.470|xF 





ECUS1J474MEB 


.680|xF 





ECUS1J684MEB 


1.000|xF 





ECUS1J105MEB 


1 .500|jlF 





ECUS1J155MEB 


2.200fxF 






ECUS1J225MEB 
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Ceramic Multilayer Radial Leaded Capacitor 


ECU Series (Leaded) 


Tape Packaging of Radial-Lead Capacitors (Taping in accordance with lEC 286-2) 
Dimensions and Tolerances 




Dimension 

Lead spacing 

Tolerance 

Remarks 

(mm) 

2.54 mm 

5.08 mm 



B 

11.0 

11.0 

max. 


s 

3.1 

5.0 

max. 


d 

0.55 

0.55 

±0.05 


P 

12.7 

12.7 

±1.0 


Po 

12.7 

12.7 

±0.2 

±1 mm/20 hole 
pitches 

p, 

5.1 

3.85 

±0.7 


p^ 

6.35 

6.35 

±1.3 


F 

2.54 

5.08 

+0.6/-0.1 


Ah 

0 

0 

±2.0 

measured at top of 
component body 

Ap 

0 

0 

±1.3 


W 

18.0 

18.0 

±0.5 


Wo 

5.5 

5.5 

min. 

Peel force > 5N 

W, 

9.0 

9.0 

±0.5 


W, 

1.0 

1.0 

-0.5 


H 

18.0 

18.0 

-h2.0/-0 


Ho 

16.0 

16.0 

±0.5 


H, 

32.2 

32.2 

max. 


_' 

4.0 

_ 1 

4.0 

±0.2 


t 

0.7 

0.7 

-rO.2 


L 

11.0 

11.0 

max. 


1 

1.0 

1.0 

max. 
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Electric Double Layer Capacitors 
“Gold” Capacitor 


EL Series 


Features 

• IC memory back-up device (mA range load) 

• Coin type with various terminal style 

• Suitable for application in limited space 



Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-25 to +70°C 

Rated Working Voltage 

2.5V DC 

Nominal Capacitance Range 

0.1Fto2.0F 

Capacitance Tolerance 

-20% to +80% (+20 °C) 

Internal Resistance 

Refer to “Standard products table” for each value 

Characteristics at High and Low 
Temperature 


-25°C & +70°C Capacitance change ±30% of the measured value at +20°C 

-25°C Internal resistance ^ 5 times of the measured value at +20°C 

High Temperature Loading 

The capacitor shall meet the following limits after 1,000 hours application of 2.5V DC a +70°C 

Capacitance change : ±30% of the initial measured value 

Internal resistance : ^ 4 times of the initial specified value 

Shelf Life 

The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 

Loading with Moisture 

The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 2.5V DC applied. 


Standard Products Table 


Rated working voltage 

[V.DC] 

Normal capacitance 

[F] 

Part number 

Internal resistance 

[fl] at 1 kHz 

i 

2.5 

0.10 

EECECEL104; I 

40 

0,33 

EECECEL334 □ 

40 

0.47 

EECECEL474 □ 

40 

0.68 

EECECEL684 H 

10 

2.0 

EECECEL205 □ 

15 


1 Terminal configurations A/R VIH 
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Electric Double Layer Capacitors 
“Gold” Capacitor 


Dimensions 

iB, I A 


m U® 


qN 



® ® 


EL Series 


[I 


Terminal: A 


Thickness of terminal 
0.2±0.05 


® ® 



G‘ Da-f- M-D:, 


Terminal: R 


Da 


Terminal: V 



D 4 

Terminal: H 


Terminal: A 


Part No. 

A +0 

A -0.3 

P +0 

D - 0.2 

Ci±0.5 

D-j ± 0.1 

E-^ max. 

F^±0.2 


EECEOEL104A 

00 

CD 

1.4 

12.4 

0.5 

1.9 

1.8 

EECEOEL334A 

9.5 

2.1 

15.5 

2.0 

2.9 

2.0 


EECEOEL474A 

11.0 

2.0 

17.0 

2.0 

2.8 

2.0 

EECEOEL684A 

20.0 

1.6 

26.0 

2.0 

2.5 

2.0 


EECEOEL205A 

18.5 

2.2 

24.5 

2.0 

3.0 

2.0 

Terminal: R 








Part No. 

> 

, + 
00 

GO 

R 

° - 0.2 

C 2 max. 

D2±0.1 

E 2 max. 

F 2 +O .2 

' P2±0,5 

EECEOEL104R 

6.8 

1_ 

9.5 

0.5 

1.5 

1.9 

1.8 

2.0 

EECEOEL334R 

9.5 

2.1 

____ 

13.5 

2.9 

2.0 

4.5 

EECEOEL474R 

11.0 

2.0 

15.0 

1.5 

2.8 

2,0 ' 

5.5 

EECEOEL684R 

20.0 

1.6 

24.0 

1.5 

2.5 

2.0 

5.5 

EECEOEL205R 

18.5 

2.2 

22,5 

1.5 

3.0 

2.0 5.5 


Terminal: V 


Part No. 

00 
+ ' 

< 

p +0 

D - 0.2 

C 3 max. 

D 3 -r_ 0.1 

E 3 max. 

F 3 (+)± 0,3 

F 3 (-)± 0,3 

P 3 +_ 0.5 

EECEOEL334V 

9.5 

2.1 

12.0 

0.8 

2.9 

5.0 

4.0 

3.0 

EECEOEL474V 

11.0 

2.0 

13.0 

CO 

CD 

2.8 i 

5.0 

4.0 

3.0 

EECEOEL684V 

20.0 

1.6 

22.0 

0,8 

2.5 

5.0 

4.0 

3.0 

EECEOEL205V 

18.5 

2.2 

20.5 

0.8 

3.0 

5.0 

4.0 

3.0 


Terminal: H 

Part No. 
EECEOEL334H 
EECEOEL474H 
” EECEOEL684H 
EECEOEL205|T 


C4±0.5 

D 4 ± 0.1 

E 4 max. 

F4±0.3 

P4±0.5 

10.5 

0.8 

4.0 

5.0 

10.0 

12.0 

0.8 

3.9 

5.0 

10.0 

21.0 

0.8 

3.5 

5.0 

20.0 

19.5 

0.8 

4.1 

5.0 

20.0 
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Electric Double Layer Capacitors 

“Gold” Capacitor NF Series 


Features 

• IC memory back-up device (|jA range load) 

• Large capacitance for long time back-up 

• General purpose 

• 5mm terminal spacing 



Specifications 


Item 

Operating Temperature Range 
Rated Working Voltage 
Nominal Capacitance Range 
Capacitance Tolerance 
Internal Resistance 

Characteristics at High and Low 
Temperature 


High Temperature Loading 


Shelf Life 


Loading with Moisture 


Performance Characteristics 


-25 to +70°C 
5.5V DC 
0.022Fto 1.0F 
-20% to+80% (+20 °C) 


Refer to 


“Standard products table” for each value 


-25“C & +70°C i 

' _I 

Capacitance change 

±30% of the measured value at +20°C 

-25°C 

Internal resistance 

^ 5 times of the measured value at +20"C 


... 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 
Capacitance change ; ±30% of the initial measured value 


Internal resistance : ^ 4 times of the initial specified value 


The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Dimensions [mm] 



sleeve 




Case Code 

c})D 

L 

A 

13.5 

7.5 

B 

21.5 

8.0 


standard Products Table 


Rated working voltage 
[V.DC] 

Nominal capacitance 
[F] 

Case code 

Part number 

Internal resistance 
[a] at 1kHz 

5.5 

.022 

A 

EECF5R5U223 

150 

0.033 

A 

EECF5R5U333 

150 

0.047 

A 

EECF5R5U473 

120 

0.1 

A 

EECF5R5U104 

75 

0.22 

A 

EECF5R5U224 

75 

0.33 

B 

EECF5R5U334 

40 

0.47 

B 

EECF5R5U474 

30 

1.0 

B 

EECF5R5U105 

30 
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Electric Double Layer Capacitors 

“Gold” Capacitor F Series 


Features 

• IC memory back-up device ([xA range load) 

• Industrial grade (max. temperature: -h85°C) 



Specifications 



Item 

Performance Characteristics 

Operating Temperature Range 

-25 to +85°C 

Rated Working Voltage 

5.5V DC 

Nominal Capacitance Range 

0.033F to 0.68F 

Capacitance Tolerance 

-20% to -r80% (+20 °C) 

internal Resistance 

Refer to “Standard produots table” for each value 


Characteristics at High and Low 
Temperature 


High Temperature Loading 

The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +85°C 

Capacitance change : ± 30% of the initial measured value 

Internal resistance : ^ 4 times of the initial specified value 

Shelf Life 

The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +85°C with no voltage applied. 

Loading with Moisture 

The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


-25°C & +850C 

Capacitance change 

± 30% of the measured value at +20°C 

-25°C 

Internal resistance 

^ 5 times of the measured value at +20°C 


Dimensions [mm] 



sleeve 




Case Code 

c|)D 

L 

A 

13.5 

9.5 

B 

21.5 

9.5 


standard Products Table 


Rated working voltage 
[V.DC] 

Nominal capacitance 
[F] 

Case code 

Part number 

Internal resistance 
[O] at 1 kHz 

5.5 

0.033 

A 

EECF5R5H333 

150 

0.047 

A 

EECF5R5H473 

120 

0.1 

A 

EECF5R5H104 

100 

0.47 

B 

EECF5R5H474 

75 

0.68 

B 

EECF5R5H684 

50 
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Electric Double Layer Capacitors 
“Gold” Capacitor 


SG Series 


Features 

• IC memory back-up device (mA range load) 

• Volumetric efficiency (50% smaller than NF series) 

• Light weight (1,2g) 

• General purpose 




Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-25 to -i-70°C 

Rated Working Voltage 

5.5V DC 

Nominal Capacitance Range 

0.022Fto TOP 

Capacitance Tolerance 

-20% to +80% (+20 °C) 

Internal Resistance 

Refer to “Standard products table” for each value 

Characteristics at High and Low 

1 -25°C & +70°C Capacitance change ± 30% of the measured value at +20°C 

Temperature 

' -25°C Internal resistance ^ 5 times of the measured value at +20°C 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 

High Temperature Loading 

Capacitance change : ± 30% of the initial measured value 


Internal resistance : ^ 4 times of the initial specified value 

Shelf Life 

The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 

Loading with Moisture 

The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Dimensions [mm] 



Standard Products Table 


Rated working voltage 
[V.DC] 

Nominal capacitance 
[F] 

Part number 

Internal resistance 
[H] at 1 kHz 

Case code 

V 

H 

5.5 

_I 

0.022 

EECS5R5 I 223 

150 

A 

C 

0.047 

EECS5R5 □ 473 

120 

A 

C 

0.10 

EECS5R5ni04 

75 

A 

c 

0.22 

EECS5R5 □ 224 

75 

A 

c 

0.47 

EECS5R5 □ 474 

30 

B 

D 

1.0 

EECS5R5ai05 

30 

B 

D 


* □ = V (Configuration: V) or H (Configuration H) 
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Electric Double Layer Capacitors 

“Gold” Capacitor ST Series 


Features 

• Lead taping type of SG series 

• 1C memory back-up device (mA range load) 

• Voiumetric efficiency (50% smaller than NF series) 

• General purpose 



Specifications 


Item 

Performance Characteristics 

Operating Temperature Range 

-25 to +70°C 

Rated Working Voltage ^ 

5,5V DC 

Nominal Capacitance Range 

1 0.022Fto0.22F 

Capacitance Tolerance 

-20% to +80% (+20 °C) 

Internal Resistance 

Refer to “Standard products table” for each value 


Characteristics at High and Low 
Temperature 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 
High Temperature Loading Capacitance change : ±30% of the initial measured value 


-25°C & -i-ZO'-C 

Capacitance change 

±30% of the measured value at +20°C 

-25°C 

Internal resistance 

^ 5 times of the measured value at +20°C 


Internal resistance : ^ 4 times of the initial specified value 


Shelf Life 


Loading with Moisture 


The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Dimensions [mm] 



Code 

Dimensions 

r 

Tolerance 

4)d 

0.55 

±0.05 

Po 

12.7 

±0.2 

F 

5.0 

+0.8/-0.2 

W 

18.0 

±0.5 

Wo 

^5.5 

— 

Wi 

9.0 

±0.5 

W 2 

0-3.0 

— 

Ho 

18.0 

±0.5 

4>Do 

4.0 

±0.2 

p 

12.7 

±1.0 

P1 

3.85 

±0.50 

P 2 

6.35 

±1.00 

Ah, Ahi 

0 

±1.0 

Hi 

29.5 

±0.5 


Standard Products Table 


Rated working voltage 
[VDC] 

Nominal capacitance 
[F] 

Part number 

Internal resistance 
[a] at 1kHz 

5.5 

0.022 

EECS5R5T223 

150 

0.047 

EECS5R5T473 

120 

0.10 

EECS5R5T104 

75 

0.22 

EECS5R5T224 

75 
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Electric Double Layer Capacitors 

“Gold” Capacitor D Series 


Features 

• Back-up for mA range load 

• Large capacitance (3.3F) 

• Molded case 


Specifications 



Item 

Operating Temperature Range 
Rated Working Voltage 
Nominal Capacitance Range 
Capacitance Tolerance 
Internal Resistance 

Characteristics at High and Low 
Temperature 


High Temperature Loading 


Shelf Life 


Loading with Moisture 


Performance Characteristics 

-25 to +70°C 
5.5V DC 
^ 1.0Fto3.3F 

{ -20% to +80% (0.1 F, 0.33F), -20% to +40% (1F, 3.3F) (+20 °C) 
Refer to “Standard products table” for each value 


-25°C & +70°C 

Capacitance change 

±30% of the measured value at +20°C 

-25°C 

Internal resistance 

^ 3 times of the measured value at +20°C 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 

Capacitance change : ±30% of the initial measured value 

Internal resistance ; ^ 2 times of the initial specified value 

The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Dimensions 



[mm] 


Case 

code 

Dimensions 

W 

T 

_ 

H 

P 

c})d 

A 

25.0 

9 

28.0 

17.5 

0.7 

B 

29.0 

10 

31.5 

22.5 

0.7 

C 

42,5 

15 

32.5 

32.5 

0.8 

D 

42.5 

15 

42.5 

32,5 

0.8 


standard Products Table 


Rated working voltage 
[V.DC] 

Nominal capacitance 
[F] 

Case code 

Part number 

Internal resistance 
[fljat 1kHz 

5.5 

0.1 

A 

EECW5R5D104 

9.0 

0.33 

B 

EECW5R5D334 

5.0 

1 

C 

EECW5R5D105 

5.0 

3.3 

D 

EECW5R5D335 

2.5 
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Electric Double Layer Capacitors 
“Gold” Capacitor 


AL Series 


Features 

• Low internal resistance, 1/10 of NA series. 

• For back-up on ampere order 




Specifications 


item 


Performance Characteristics 


Operating Temperature Range 
Rated Working Voltage 
Nominal Capacitance Range 
Capacitance Tolerance 


-40 to +70"C 
2T5V~bc ' 

0.22 to 10F 
/20% to +80% (20 °C) 


Characteristics 
at Low Temperature 


Capacitance change 

±30% of the measured value at +20°C 

Internal resistance 

^ 4 times of the measured value at +20°C 


The capacitor shall meet the following limits after 1,000 hours application of 2.5V DC at +70°C 


Endurance 


Shelf Life 


Moisture Resistance 


Capacitance change 

±30% of measured value 

Internal resistance 

___ - ....j 

^ 2 times of initial specified value 


The capacitor shall meet the limits for “Endurance” after 1,000 hours 
at +70°C with no voltage applied. 


The capacitor shall meet the limits specified for “Endurance” after 500 hours 
exposure at +55°C/90 to 95% RH with 2.5V DC applied. 


Dimensions [mm] 



Standard Products Table 


Nominal capacitance 
[F] 

Part number 

Internal Resistance 
[O] at 1 kHz 

Size (mm) 

cl)D 

L 

CL 

P 

0.22 

EECAOEL224 

2.60 

6.8 

21.0 

0.7 

2.5 

0.33 

EECAOEL334 

1.60 

6.8 

21.0 

0.7 

2.5 

0.47 

EECAOEL474 

1.30 

8.0 

22.0 

0.7 

3.5 

1.0 

EECAOEL105 

1.00 

8.0 

22.0 

0.7 

GO 

cn 

1.5 

EECAOEL155 

0.60 

12.5 

23.0 

0.8 

5.0 

2.2 

EECAOEL225 

0.40 

12.5 

23.0 

0.8 

5.0 

3.3 

EECAOEL335 

0.30 

12.5 

23.0 

0.8 

5.0 

4.7 

EECAOEL475 

0.20 

12.5 

35.0 

0.8 

5.0 

10.0 

EECAOEL106 

0.10 

18.0 

35.0 

o 

bo 

7.5 
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Film Capacitors 
Polyester Type 


ECQ-B(F) Series 


This series is especially designed for application where high 
density insertion of components is required. 



Features 

• High volumetric efficiency 

• Non-inductive construction 

• Low-loss, high stability 

• Epoxy resin coating 

• Taped product available (see p. 141) 





: i: 

Specifications 


Operating Temperature Range 

-40 to -1-85 °C 

Rated Voltage 

50V, 63V, 100V, 200VDC 

Capacitance Range 

0.0001 to 0.47)^F 

Capacitance Tolerance 

±5%(J), ±10%(K) (0.0001 to 0.00039|iF/50V, 63VDC: ±10% only) 

Dissipation Factor 

1 0.8% max. (20 °C, 1 KHZ) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 250% 1 to 5s 

Insulation Resistance 

C<0,33mF: 30000Mamin. /20 °C, 50VDC, 60s: ECQB1H{F), ECQB1J(F)\ 

C>0.33nF: lOOOOMQ'nFmin. V20 °C, 100VDC, 60s: ECQB1(F), ECQBX(F) ) 

Construction 

Polyester film, non-inductive, epoxy resin coating 


Dimensions 



Explanation of Part Numbers 


E 

C 

Q 

B 


Common Type Dielectric & 
Code l construction 


Code 

Type 

Q 

Plastic film capacitor 


Rated Voltage 

1H 

50(DC) 

1J 

63(DC) 

1 

lOO(DC) 

2 

200(DC) 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10-power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 jjF 


Suffix 


Suffix 


Capacitance 

Tolerance 

J 

±5 

K 

±10 


Lead Style 
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Film Capacitors 
Polyester Type 


ECQ-B(F) Series 


Rating & Dimensions 
50VDC 


Part No. 

Cap. 

(pF) 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

FI max. 

n+0.75 

F-0.25 

S±0.8 

0d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

Type-2 

ECQB1H101KF( ) 

.0001 

6.5 

3.0 

5.5 

10.5 

5.0 

5.0 

0.5 

N 

" 1H121KF( ) 

.00012 

" 

" 

" 



" 

" 

" 

" 1H151KF( ) 

.00015 

" 




'■ 

" 

" 


" 1H181KF( ) 

.00018 

" 

" 

" 

" 

" 


" 

" 

" 1H221KF( ) 

.00022 

" 

■’ 

" 

" 

" 


" 

" 

" 1H271KF( ) 

.00027 


" 

" 

" 

" 

" 


" 

" 1H331KF( ) 

.00033 


" 

" 

" 

" 



" 

" 1H391KF( ) 

.00039 

■■ 

- 

" 

■' 




" 

" 1H471: IF( ) 

.00047 

" 


" 

" 


" 

" 

" 

" 1H561 !F( ) 

.00056 

" 

" 


" 

" 

" 


" 

" 1H681 ■F( ) 

.00068 

" 

" 

" 

" 

" 

" 

" 

" 

" 1H821 !F( ) 

.00082 


" 

" 

" 

" 

" 

" 


" 1H102: 'F( ) 

.001 

" 

" 

" 

" 


" 


.1 

" 1H122MF( ) 

.0012 



" 

'■ 


" 

" 

1. 

,1 

" 1H152'^F( ) 

.0015 

" 


" 



" 


" 

" 

" 1H182!!F() 

.0018 


■■ 

" 

■■ 



" 


'■ 1H222I !F( ) 

.0022 

" 

" 

" 


" 

" 

" 

" 

" 1H272 F( ) 

.0027 

" 

" 

" 

" 

" 


" 

" 

" 1H332 F( ) 

.0033 

" 

" 

" 

" 

" 


" 

" 

" 1H392 ) 

.0039 

*' 


" 

" 

" 

" 

" 

" 

" 1H472i iF( ) 

.0047 


" 

" 

" 

" 

" 

" 

" 

" 1H562 F( ) 

.0056 

" 

" 

" 

" 

" 


" 

" 

'■ 1H682! !F( ) 

.0068 

" 

" 

" 


" 

" 

" 

" 

" 1H822i !F( ) 

.0082 

" 

" 

" 

" 

" 

" 


1, 

'■ 1H103I 1F( ) 

.01 

'■ 

" 

" 

" 

" 

” 

'■ 

" 

'■ 1H123I IF( ) 

.012 

7.0 

-■ 

6.0 

11.0 

" 




'■ 1H153i.1F( ) 

.015 

■' 

" 


" 

" 


" 

" 

" 1H183i iF( ) 

.018 

" 

" 

" 

" 

" 

" 

" 

^ " 

" 1H223i IF( ) 

.022 

" 

" 

" 

_1 

" 


.... „ . ‘1 

" 

■' 1H273r‘iF( ) 

.027 

h ■■ ~ ' 

" 

3.5 

6.5 

11.5 

" 


" 

" 

" 1H333riF( ) 

.033 

7.5 

" 

" 

" 

11 


" 

" 

'■ 1H393nF( ) 

.039 

" 

" 

" 

" 

" 


" 

" 

" 1H473nF( ) 

.047 

" 

4.0 

" 

1— ',1 

" 

" 

! 

" 

" 1H563riF( ) 

.056 

8.0 

" 

7.5 

12.5 

" 



" 

" 1H683r iF( ) 

.068 



8.5 

13.5 

" 

" 

" 

" 

" 1H823l]F( ) 

.082 


4.5 

" 

" 

" 

M 

" 

" 

" 1H104nF( ) 

.1 

11 

" 

9.5 

14.5 

" 


" 


" 1H124nF( ) 

.12 

11.0 

■■ 

■■ 


7.5 


0.6 

T 

" 1H154[:]F( ) 

.15 

■' 

5.0 


■■ 

" 


" 


■■ 1H184nF() 

.18 

" 

5.5 

11.0 

15.0 

" 

" 

" 

" 

" 1H224nF( ) 

.22 

" 

6.0 

11.0 

16.0 

" 


" 

" 

" 1H274nF( ) 

.27 

13.0 

" 

12.0 

17.0 

10.0 

" 

" 

" 

" 1H334nF( ) 

.33 

■' 

" 

13.0 

18.0 

■' 


" 

" 

" 1H394nF( ) 

.39 


6.5 

14.0 

19.0 

" 


'■ 


'■ iH474nF( ) 

.47 

" 

7.0 

14.5 

19.5 

" 

" 

" 

'■ 


— Suffix for lead crimped or taped type (W: Self mounting crimped; 3; Crimped lead taping; 4: Straight lead taping) 
Cap. tol. code J: ±5% K: ±10% (0.0001 to 0.00039 is only for ±10% (K)) 


Panasonic 
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Film Capacitors 
Polyester Type 


ECQ-B(F) Series 


Rating & Dimensions 
63VDC 


Part No. 

Cap. 

Dimensions (mm) 

Crimped 

(eF) 

L max. 

T max. 

Ff max. 

r-+0.75 

F-0.25 

S±0.8 

__ 

od 

style 





Type-1 

Type-2 

Type-1 

Type-2 

±0.05 

Type-2 

ECQ B1J101KF( ) 

.0001 

6.5 

3.0 

5.5 

10.5 

5,0 

5.0 

0.5 

N 

" 1J121KF( ) 

,00012 

'■ 



*." 

„ 

" 


u 

" 1J151KF( ) 

.00015 

" 


■ . 


" 1J181KF( ) 

.00018 

" 


II 

n 

" 

" 

" 

" 

" 1J221KF{ ) 

.00022 



" 


" 

" 1J271KF( ) 

,00027 


" 


" 


" 

" 1J331KF( ) 

.00033 

1. 

.„ . 


r.;i... 

" 

, 


" 1J391KF( ) 

" 1J471 F( ) 

.00039 

.00047 

" 

" 1J561 'F( ) 

.00056 

" 

-.. ^. 

" 

" 1J681 F( ) 

.00068 

.II 

■ 

" 

■' 



" 1J821 :f( ) 

,00082 

. 

" 

" 

" 1J102 'F( ) 

,001 

1, 

" 

" 

" 

" 

" 

" 

" 

" 1J122 F( ) 

.0012 

" 

" 

" 

" 

" 


„ 


" 1J152 F( ) 

.0015 

" 

" 

" 

" 


" 



" 1J182 ;f{ ) 

.0018 


" 

>■ 

" 

___j 

" j 


" 

" 1J222 ;f( ) 

.0022 

" 

" 

" 

” 

" 

1' 

" 

" 

" 1J272 F( ) 

.0027 

" 


" 

" 

" 


" 

" 

" 1J332 :F( ) 

.0033 


" 

" 

" 

" 

" 

" 

" 

" 1J392 P( ) 

.0039 

" 

" 


" 

" 



" 

" 1J472 ’F( ) 

.0047 

" 

" 

" 

" 

" 

" 

" 


" ’l J562 ’ C( ) ~ 

.0056 

" 

■’ 

" 

" 

" 

" 

" 

" 

" 1J682 :f( ) 

.0068 

" 

" 

" 

" 

" 


" 

" 

" 1J822 'F( ) 

.0082 

" 

" 

M 

" 

" 

" 

" 

" 

" 1J103 ±'( ) 

±)’l 

" 

" 

" 

" 

" 

" 

" 

" 

'■ 1J123-T() 

.012 

7.0 

I 

6.0 

11.0 

" 

" 



" 1J153 ;f( ) 

,015 

" 

" 

" 

" 

" 

" 

" 

" 

" 1J183 :F( ) 

.018 

" 

" 

— —j 

" 

" 

" 

" 

" 

" 

" 1J223 F( ) 

.022 

" 

" 


" 

" 


" 

" 

" 1J273 :f( ) 

.027 


3.5 

6.5 

11.5 

.. 

" 

" 

" 

" 1J333^iF() 

.033 

7.5 

" 

" 

" 

11 

" 


" 


-Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; ■ 

■ Cap. tol, code J: ±5% K: ±10% (0.0001 to 0.00039 is only for ±10% (K)) 


Straight lead taping) 
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ECQ-B(F) Series 


Film Capacitors 
Polyester Type 


Rating & Dimensions 
100VDC 


Part No. 

Cap. 

(fF) 

Dimensions (mm) 

Crimped 


_ 


FI max. 

n+0.75 

h-0.25 

S±0.8 

0d 

style 




Type-1 

Type-2 

Type-1 

Type-2 

±0.05 

Type-2 


ECQ B1101KF( ) 

.0001 

7.0 

3.0 

5.5 

10.5 

5.0 

5.0 

0.5 

N 


" 1121KF( ) 

,00012 

■' 

" 

'■ 


" 

" 




" 1151KF( ) 

.00015 



" 

" 




" 


■' 1181KF( ) 

.00018 

" 

" 

" 







" 1221KF( ) 

.00022 

" 

" 

" 





" 


" 1271KF( ) 

.00027 

" 

" 

" 


" 

" 

" 



'■ 1331KF( ) 

.00033 

" 

" 

" 


" 


" 

" 


" 1391KF( ) 

.00039 

" 






" 

" 


" 1471 !F( ) 

.00047 

" 

" 

" 

" 



" 



" 1561: IF( ) 

.00056 


" 

" 

" 


" 

" 



" 1681 IF( ) 

.00068 

" 


" 

" 

" 

" 




" 1821 !F( ) 

.00082 

" 

" 

" 

" 


" 




" 1102 iF( ) 

.001 

" 

" 

" 


" 





" 1122: IF( ) 

.0012 

" 

■■ 

" 





" 


" 1152.1F( ) 

.0015 

" 


" 

" 

" 


" 



" 1182nF( ) 

.0018 


" 

6.5 

11.5 

" 





" 1222nF( ) 

.0022 

" 

" 

" 

" 

" 

" 

" 

" 


" 1272nF( ) 

.0027 

" 

" 

" 


" 


" 



'■ 1332: :iF( ) 

.0033 

" 


" 


" 


" 

" 


" 1392; ]F( ) 

.0039 

" 

" 

" 

" 


" 

" 



" 1472: IF( ) 

.0047 

" 


" 

" 


" 

" 



" 1562! ;:iF() 

.0056 

" 

" 

" 

" 

" 

" 




" 168211 F( ) 

.0068 

" 





" 

" 



" 1822: 1F( ) 

.0082 


3.2 

7.0 

12.0 

" 

" 

" 



" 1103T() 

.01 

7.0 

" 

" 



" 

" 



" 112371 F( ) 

.012 

7.2 

3.5 


" 



" 



" 1153nF( ) 

.015 


4.0 

7.5 

12.5 

" 



" 


" 1183!.IF( ) 

.018 

" 

4.5 

8.0 

13.0 

" 


" 



" 1223! IF( ) 

.022 

" 

'■ 

9.0 

14.0 

" 



II 


■■ 1273: ::iF( ) 

.027 

7.5 

5.0 

9.5 

14.5 


11 

1 


" 


" 133371 F( ) 

.033 

" 

5.5 

10.0 

I 

15.0 



" 

" 


" 13937]F( ) 

.039 

" 

6.0 

10.5 

15.5 

>• 


" 


" 1473nF( ) 

.047 

" 

6.5 

11.5 

16.5 


" 

" 

■■ 


" 1563nF( ) 

.056 

10.0 

5.0 

9,5 

14.5 

7.5 

" 

0.6 

T 


" 1683riF( ) 

.068 

■■ 

5.5 

10.0 

15.0 

17.0 

1 

" 




" 182371 F( ) 

.082 


" 

12.0 


" 


" 


" 1104riF() 

.1 

10.5 

6.0 

12.5 

17.5 






" 1124nF() 

.12 

" 

7.0 

13.5 

18.5 

" 





" 115471 F( ) 

.15 

13.0 

- 

12.0 

17.0 

10.0 

" 


■■ 

— 

" 118471F() 

.18 


7.5 

12.5 

17.5 





" 122471 F( ) 

.22 

" 

8.0 

13.0 

18.0 



" 


■' 127471F( ) 

.27 

" 

8.5 

15.0 

20.0 

" 

" 


" 


" 133471F( ) 

.33 


9.0 

16.0 

21.0 

" 

" 

" 

" 

— 

" 1394nF( ) 

.39 

'■ 

10.5 

17.0 

22.0 

-• 

" 


" 

'■ i474r iF( ) 

.47 

" 

11.5 

17.5 

22.5 

" 

" 

" 



— Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping; 4/5: Straight lead 
Cap. tol. code 


Panasonic 
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Film Capacitors 
Polyester Type 


ECQ-B(F) Series 


Rating & Dimensions 
200VDC 




Cap. 




Dimensions (mm) 


Crimped 

Part No 



L max. 

T max. 

H max. 

F±1.0 

S±0.8 

0d 

style 




Type-1 

Type-2 

Type-1 

Type-2 

±0.05 

Type-2 

ECQB 2102 

F() 

.001 


8.5 

4.0 

7.0 

12.0 

5.0 

5.0 

0.5 

N 

" 2122 

F( ) 

.0012 


" 

" 

7.5 

12.5 

" 

"I " ' 

" 2152 

F( ) 

.0015 


'■ 



— 

" 


" 2182 

F( ) 

.0018 



4.5 

" 

" 


" 2222 

F( ) 

.0022 





* 

„ 


" 2272 

F( ) 

.0027 


" 

" 

8.0 

13.0 

" 


" 2332 

F( ) 

.0033 


11.0 

" 

7.5 

12.5 

7.5 

CD 

b 

T 

" 2392 

F( ) 

.0039 


" 

" 

" 

" 

" 

II 11 It 

" 2472 

F( ) 

.0047 


" 

" 

8.5 

13.5 


i n : 

" 2562 

F( ) 

.0056 


" 

" 

" 


" 


" 2682 

F{ ) 

.0068 


" 

" 

9.0 

14.0 

" 


" 2822 

F() 

.0082 


" 


-■ 

" 



'* 2103 

F() 

,01 


" 

" 

10.0 

15.0 

" 


" 2123 

F( ) 

.012 



5.0 

10.5 

15.5 

" 


" 2153 

F( ) 

.015 


" 

5.5 

" 

" 

M 

" 

" 2183 

F( ) 

.018 


" 

" 

10.0 

15.0 

" 


" 

" 2223 

7(T. 

^ .022 


" 

6.0 

10.5 

15.5 

" 



."._. 

" 2273 

F( ') . 

; .027 

! 

" 

6.5 

11.5 

16.5 

" 


" 

r 

" 2333 

F( ) 

,033 


" 

7.0 

12.0 

17.0 

j. . 

" 

M 


" 2393 

F( ) 

.039 

h. 

13.5 

5.0 

12.5 

17.5 

10.0 

7.5 



" 2473 

'F( )■ 

.047 


11 

5.5 

13.0 

18.0 

" 

" 



" 2563 S( ) 

.056 


’• 

6.0 

13.5 

18.5 

" 

" 



" 2683 

'F{) 

' ,068 


16.0 

5.5 

13.0 

18.0 

12.5 

10.0 


" 

" 2823 

■F{ ) 

.082 " 1 



o 

CD 

1 

13.5 

18.5 

" 

" 



" 2104 

'F( ) 

;■..1 



7.0 

14.5 

19.5 

" 

" 



" 2124 

F() 

,12 

19.0 

6.5 

16.0 

21.0 

15.0 

12.5 



" 2154 

F{ ) 

.15 


7.5 

17.0 

22.0 ~ 

" 

" 


" 

" 2184 

^F( ) 


L 


8.0 

17.5 

22.5 

" 




" 2224 

^F( ) 

1 .22 

" 

CO 

b 

18.5 

23.0 

" 

" 


" 

" 2274 

:f( ) 

....^ 

24.0 

o 

c6 

17.5 

22.5 

20.0 

15.0 

CO 

b 

" 

" 2334 

iF( ) 

.33 

" 

9.0 

18.5 

23.5 

" 

" 

" 


" 2394 

iF( ) 

.39 

" 

10.0 

19.5 

24.5 

" 

" 

" 


" 2474^ 

SC 

.47 i 

" 

11.5 

20.5 

25.5 

" 

" 

" 

" 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3; Crimped lead taping) 


Cap. tol. code 


109 


Panasonic 

















Film Capacitors 
Stacked Metallized Type 


ECQ-V Series 


This capacitor is constructed by stacking double metallized 
film with a film dielectric coating. Because of the compound 
dielectric layers and advanced manufacturing techniques, the 
performance is excellent and the size is greatly reduced. 

Features 

• High volumetric efficiency 

• Tight capacitance tolerance, ±5% (J) 

• High stability 

• Low dissipation factor 

• Stacked and non-inductive construction 

• Taped product available (see p. 141) 



Specifications 


Operating Temperature Range 

-40 to 4-85 °C 

Rated Voltage 

50V, 63V, 100VDC 

Capacitance Range 

0.01 to 2.2 (tF 

Capacitance Tolerance 

±5%(J) 

Dissipation Factor 

1.0% max. (20 °C, 1kHZ) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 150% 60s 

Insulation Resistance 

C<0.33nF; 3000Mamin. /20 °C, 50VDC, 60s: ECQV1H, ECQV1J\ 

C>0.33nF; 1000Ma»nFmin. \20 °C, lOOVDC, 60s: ECQV1 / 

Construction 

Metallized film with dielectric coating, stacked construction, epoxy resin coating 


Dimensions 



jmax. 



Type-2(Suffix W) 


Style N 


Style T 



Marking example 


ECQVIHtL) 

MU 

p- Date code 

ECQV1J{M) 

1(34 

rC-.^ Date code 

ECQVKM) 

tOOOi 
1 0 4 

FTTH 

— Date coae 


Explanation of Part Numbers 


E 

C 

Q 

V 


Common Type Dielectric & 
Code I construction 


Rated Voltage 

1H 

50(DC) 

1J 

63(DC) 

1 

100(DC) 


Code 

Type 

Q 

Plastic film capacitor 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10-power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 luF 


Suffix 


Suffix 


Capacitance 
Tolerance {%) 


±5 


Lead Style 


Panasonic 


no 















ECQ-V Series 


Film Capacitors 
Stacked Metallized Type 


Rating & Dimensions 
50VDC 



Cap. 

1, iPi 

Dimensions (mm) 

Crimpec 

Part No. 

L max. 


H max. 

F±0.8 

S±0.8 

0 d 

style 


IP') 



Type-1 

Type-2 

Type-1 

Type-2 

±0.05 

Type-2 

V1H103JL( ) .01 

1H123JL() .012 

CO 

3.2 

5.0 

9.0 

5.0 

5.0 

0.5 

N 

" 

" 

" 

" 

" 

" 


1H153JL( ) 

.015 

" 


" 

„ 


„ 

" 


1H183JL( ) 

.018 


" 

" 


II 



1H223JL( ) 

.022 


" 

" 

" 

" 




1H273JL( ) 

.027 



" 

„ 


■■ 



1H333JL( ) 

.033 


" 

" 

" 


" 

" 


1H393JL( ) 

.039 


>, 

" 



" 



1H473JL( ) 

.047 



" 

" 



" 


1H563JL( ) 

.056 



" 

" 

" 




1H683JL( ) 

.068 


" 

" 

" 

II 


" 


1H823JL( ) 

,082 


3.6 

M 

" 

II 




1H104JL( ) 

.1 


4.0 


" 

" 




1H124JL( ) 

,12 


" 

„ 

" 





1H154JL( ) 

.15 


4.4 

5.5 

9.5 


" 

" 


1H184JL( ) 

.18 


4.5 

" 

" 


" 

" 


1H224JL( ) 

.22 

4.8 

" 


•• 

" 

" 


1H274JL( ) 

.27 


4.6 

7.0 

11.0 



" 


1H334JL( ) 

.33 

_I 

5.2 

7.3 

" 





1H394JL( ) 

.39 

.47 

5.7 

11.3 

" 

" 



1H474JL( ) 

6.0 

" 

" 

" " 

" 


1H564JL( ) .56 

" 

5.8 

10.0 

14.0 

" 




1H684JL( ) 

.68 

" 

6.5 

" 


" 


" 


1 H824JL( ) 

.82 

" 

6.8 

" 

" 



" 


1H105JL( ) 

1.0 

.. 

8.0 

11.0 

15.0 

" 


" 


1H125JL( ) 

. .'■2 . .. 

10.2 

6.5 

10.0 

14.0 

7.5 



T 

1H155JL( ) 

1.5 

" 

7.2 

" 

" 

" 




1H185JL( ) 

1.8 

" 

" 

12.0 

16.5 

" 


" 


1H225JL( ) 

2.2 

" 

7.9 

" 

" 

" 


" 



- Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 2: Straight lead taping) 
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Panasonic 





















Film Capacitors 
Stacked Metallized Type 


ECQ-V Series 


Rating & Dimensions 
63VDC 


Part No. 

Cap. 

(mF) 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

H max. 

F±0.8 

S±0.8 

0d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

Type-2 

ECQV1J103JM( ) 

.01 

7.5 

3.2 

6.8 

10.8 

5.0 

5.0 

0.5 

N 

" 1J123JM( ) 

.012 


" 

" 

" 



" 


" 1J153JM( ) 

.015 


" 

" 

" 



" 


" 1J183JM( ) 

.018 


" 

" 

" 



" 


" 1J223JM( ) 

.022 


" 

" 

" 


" 

" 


" 1J273JM( ) 

.027 


" 

" 

" 



" 


" 1J333JM( ) 

.033 


" 

" 

" 



" 


" 1J393JM( ) 

.039 


" 

■■ 

" 



" 


" 1J473JM( ) 

.047 


" 

1. 

" 

1, 




" 1J563JM( ) 

.056 



" 

" 

It 




" 1J683JM( ) 

.068 

„ 

" 

" 




" 


" 1J823JM( ) 

.082 

" 


" 

" 

II 


" 


" 1J104JM( ) 

.1 

" 


7.0 

11.0 

II 




" 1J124JM( ) 

.12 

II 

3.8 

" 

" 

n 




" 1J154JM( ) 

.15 

M 

4.1 

" 

" 

II 

.1 1 

" 


" 1J184JM( ) 

.18 

10.2 

3.5 

9.0 

14.0 

7.5 

II 

1 

" 

T 

" 1J224JM( ) 

.22 


" 

" 

" 

H 


" 


" 1J274JM( ) 

.27 


" 

" 

" 


11 

" 


" 1J334JM( ) 

.33 


3.8 

" 

" 

II 

II 

" 


" 1J394JM( ) 

.39 


4.0 

" 

" 

II 

II 

" 


" 1J474JM( ) 

.47 


4.5 

" 

" 


II 

" 


" 1J564JM( ) 

.56 

" 

4.9 

" 

" 


II 

" 


" 1J684JM( ) 

.68 

II 

5.5 

10.0 

15.0 


II 

" 


" 1J824JM( ) 

.82 

It 

6.1 

" 

" 


II 

" 


" 1J105JM( ) 

1.0 


6.9 

" 

" 



" 



100VDC 


ECQV1103JM( ) 

.01 

7.5 

3.2 

7.0 

12.0 

5.0 

5.0 

0.5 

N 

" 1123JM() 

.012 


■■ 

" 

" 

■■ 

" 

" 

" 

'■ 1153JM( ) 

.015 



■■ 

- 

II 

" 

" 


" 1183JM( ) 

.018 


■■ 



II 

" 

" 


" 1223JM( ) 

.022 


■■ 

•• 


'■ 


" 

" 

" 1273JM( ) 

.027 

■■ 

" 


•• 

" 


" 


" 1333JM( ) 

.033 


■■ 

■■ 


- 

" 

" 


'■ 1393JM( ) 

.039 


■■ 

■■ 

■■ 

" 

n 

" 


" 1473JM( ) 

.047 


■■ 

■■ 



-■ 



" 1563JM( ) 

.056 


■■ 

■■ 


_ 


" 

■' 

1683JM( ) 

.068 

" 

4.0 

■■ 






" 1823JM( ) 

.082 

■■ 

4.1 




" 

'■ 


" 1104JM( ) 

.1 


4.5 

n 

•• 


-■ 

'■ 


" 1124JM( ) 

.12 

10.2 

3.3 

9.0 

14.0 

7.5 

" 


T 

" 1154JM() 

.15 


" 

■■ 

" 


" 



" 1184JM( ) 

.18 

'■ 

3.6 


■■ 

'■ 


- 

" 

" 1224JM( ) 

.22 

-• 

4.0 

■■ 


■■ 


" 

'■ 

" 1274JM( ) 

.27 

" 

4.2 

■■ 

" 

" 


" 

" 

" 1334JM( ) 

.33 


4.8 

10.0 

15.0 


- 



" 1394JM( ) 

.39 


5.5 

■■ 






" 1474JM(,) 

.47 

" 

6.8 

10.5 

15.5 


" 

" 

" 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 2: Straight lead taping) 


Panasonic 
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Film Capacitors 
Metallized Polyester Type 


ECQ-E(F) Series 


The type ECQE(F) series uses a double side metallized 
polyester film with high dielectric constant(6) which makes it 
possible to produce large C-values in small dimensions, and 
is an economical capacitor meeting high requirements for 
professional circuit design. 

Features 

• Self-healing property 

• Flame retardant epoxy resin coating 

• Taped product available (see pp. 141) 



Specifications 


Operating Temperature Range 

-40 to -1-85 °C (-1-105 °C.75% of Rated Voltage) 

Rated Voltage 

100V, 250V, 400V, 630V, 1000V, 1250VDC 

Capacitance Range 

0.001 to lOpF 

Capacitance Tolerance 

±5%(J). ±10%(K), ±20% (M) 

Dissipation Factor 

1.0% max. (20 °C, 1kHz) 

Withstanding Voltage 

•Rated voltage 100V to 630VDC rating 

Between terminals; Rated voltage(VDC)x150% 60s 

•Rated voltage 1000VDC ~1250VDC rating 

Between terminals: Rated voltage(VDC)x175% 2 to 5s or 10OOVAC 60c 

Between terminals and enclosure: 1500VAC 60s 

Insulation Resistance 

10OV to 630VDC: C<0.33pF 9000IVI£^min.(20 °C, 10OVDC 60s) 

C>0.33pF 3000Mn^pFmin. 

1000VDC to 1250VDC: lOOOOMQmin. (20 °C, 100VDC 60s) 

2000MQmin. (20 °C, 500VDC 60s) 

Construction 

Metallized polyester film, flame retardant epoxy resin coating 


Dimensions 


T ype-1 

L max. 



T ype-2 (Suffix B' 



Marking 


Style D 


T max, 


V 


0 d 


Solder-plated 
Copper-clad steel-wire 


Explanation of Part Numbers 


E C Q E 


Common Type Dielectric & 
Code I construction 


Code 

Type 

Q 

Plastic film capacitors 


Rated Voltage 

1 

lOO(DC) 

2 

250(DC) 

4 

400(DC) 

6 

630(DC) 

10 

lOOO(DC) 

12 

1250(DC) 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10 -power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 pF 


Suffix 


Suffix 


Capacitance 

Tolerance 

J ' 

±5 

K 

±10 

M 

±20 


Lead Style 
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Film Capacitors 

Metallized Polyester Type ECQ-E(F) Series 


Marking (Example) 



Rating & Dimensions 
100VDC 



'-Suffix for lead crimped or taped type (B: Crimped; 3: Crimped lead taping; 2: Straight lead taping) 

Cap. tol. code J: ±5% K: ±10% 


Panasonic 
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Film Capacitors 
Metallized Polyester Type 


ECQ-E(F) Series 


Rating & Dimensions 
250VDC 



Dap 

Dimensions (mm) 


Crimped 

Part No. 

('ll Ft 



El max. 

F±1.0 

Si 

:0.8 

G max. 


style 





Type-1 

Type-2 

Type-1 

Tyi 

De-2 

Type-1 

±0.05 

Type-2 

ECQ E21033]F( ) 

.01 

10.3 

4.3 

7.4 

12.4 

7.5 

7 

.5 

1.0 

0.6 

D 

" 2123nF( ) 

.012 

" 

4.4 

7.5 

12.5 

1 - 

-1 


" 

1 ;; 

" 

1 _ 


2183nF( ) 
2223r iF( ) 
~2273HF( ) 
233331 F( ) 
239331F( ) 
2473 IF( ) 
'2563riF( ) 
268331 F( ) 
282331 F( ) 
210431 F( ) 
2124!3F( ) 
2154nF( ) 
2184nF( ) 
2224nF( ) 
2274nF( ) 
233431 F( ) 
239431 F( ) 
24743F( ) 
25643F( ) 
26843F( ) 
28243F( ) 
21053F( ) 
21253F( ) 
21553]F( ) 
21853F( ) 
22253F( ) 
22753F( ) 
23353F( ) 
23953 F( ) 
24753F( ) 
25653F( ) 
■ 26853F( ) 
28253F( ) 
21063F( ) 


.033 

" 

4.5 


" 

.039 

" 

" 

" 

" 

.047 

" 

" 


" 

.056 

" 

4.8 

7.9 

12.9 

.068 


4.5 

7.5 

12.5 

.082 


4.9 

8.0 

13.0 

.1 

" 

5.8 

8.4 

13.4 

.12 

II 

6.0 

9.0 

14.0 

.15 

" 

" 

10.8 

15.8 

.18 

12.0 

5.0 

10.3 

15.3 

.22 

" 

5.5 

10.5 

15.5 

.27 

" 

6.0 

11.5 

16.5 

.33 

II 

6.5 

12.0 

17.0 

.39 

18.5 

4.9 

" 

" 

.47 

" 

5.3 

12.5 

17.5 

.56 

I. 

5.5 

13.0 

18.0 

.68 

6.0 

13.5 

18.5 

.82 

" 

6.5 

14.5 

19.5 

1.0 

" 

7.4 

15.0 

20.0 

1.2 

" 

00 

b 

15.9 

20.9 

1.5 

" 

1 9.0 1 

16.8 

21.8 

1.8 

1 26.0 1 7.5 

15.5 

20.5 

2.2 

" 

8.5 

16.3 

21.3 

2.7 

" 

9.4 

17.0 

22.0 

3.3 

" 

10.3 

18.0 

23.0 

3.9 

" 

11.0 

20.5 

25.5 

4.7 

" 

12.0 

21.5 

26.5 

5.6 

31.0 

11.8 

17.5 

21.0 

6.8 

" 

13.0 

22.4 

27.4 

8.2 

" 

14.3 

23.5 

28.5 

10.0 

" 

15.9 

25.8 

30.8 


- Suffix for lead crimped or taped 1 
.tol. coded: ±5% K: ±10% 


, (B: Crimped; 3: Crimped lead 1 


























Film Capacitors 
Metallized Polyester Type 


ECQ-E(F) Series 


Rating & Dimensions 


400VDC 


Part No. 

Cap. 

(4F) 

— 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

FI max. 

F±1.0 

S±0,8 

G max. 

0 d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

Type-1 

Type-2 

ECQ E4103L-]F( ) 

.01 

10.3 

4.3 

7.4 

12.4 

7.5 

7.5 

1.0 

0.6 

D 

" 4123nF( ) 

.012 

" 

4.4 

7.5 

12.5 

" 

" 


" 


" 4153nF( ) 

.015 

" 

" 


" 

" 

" 




" 4183nF( ) 

.018 

" 

" 

" 

" 

" 

" 


" 


" 42230 F( ) 

.022 

" 

4.8 

7.9 

12.9 

" 

" 




" 4273nF( ) 

.027 

" 

5.5 

8.0 

13.0 

" 

" 


II 


" 43330 F( ) 

.033 

n 

_ 

6.0 

9.0 

14.0 

" 

" 

" 

'■ 


'■ 4393aF( ) 

.039 

12.0 

4.9 

8.0 

13.0 

10.0 

10.0 


1, 


" 44730F( ) 

.047 

" 

5.0 

8.3 

13.3 

" 

" 




" 45630F( ) 

.056 

" 

" 

10.0 

15.0 

" 





" 46830F( ) 

.068 

" 

5.4 

10.5 

15.5 

" 

" 




" 48230 F( ) 

.082 

" 

5.8 

11.0 

16.0 

" 

" 




" 4104OF( ) 

.1 

" 

6.3 

12.0 

17.0 

" 

" 




" 41240F( ) 

.12 

18.5 

5.0 

10.0 

15.0 

15.0 

" 


" 

B 

" 41540F( ) 

.15 

II 

" 

12.4 

17.4 

" 

" 


It 

1 


" 41840F( ) 

.18 

" 

5.4 

12.5 

17.5 

" 

" 


" 


" 4224nF( ) 

.22 

" 

5.9 

13.0 

18.0 

" 

11 


" 


" 42740F( ) 

.27 

" 

6.5 

14.3 I 

19.3 

" 



0.8 

" 

" 43340IF( ) 

.33 

" 

7.0 

14.9 

19.9 

11 

u 


" 


" 43940F( ) 

.39 

» 

7.5 

15.4 

20.4 




" 


" 44740F( ) 

.47 

i 

7.8 

17.0 

22.0 

" 

" 


" 


" 4564DF( ) 

.56 

26.0 

6.5 

16.0 

21.0 

22.5 

15.0 

If 

" 


" 468401F( ) 

.68 

" 

7.0 

16.5 

21.5 

" 

" 

II 



" 48240F( ) 

.82 

" 

7.9 

^17^3 1 

22.3 

" 

" 


" 


" 4105DF( ) 

1.0 

" 

8.5 

Tao ! 

23.0 

" 

" 


1 


" 41250F( ) 

1.2 

" 

9.5 

18.9 

23.9 

" 

" 




" 41550F( ) 

1.5 

31.0 

" 

19.0 

24.0 

27.5 

22.5 

—n 1 

If 


" 41850F( ) 

1.8 

" 

11.0 

20.5 

25S ! 

" 

" 

1.5 

" 


" 42250F( ) 

CM 

CM 

II 

" ! 

22.0 

27.0 

" 

II 


II 



630VDC 


ECQ E6103riF( ) 

.01 

12.0 

4.5 

7.5 

12.5 

mo 


1.0 

0.6 

D 

" 6123i:iF( ) 

.012 

" 

" 

7.8 

12.8 

" 

" 

" 

" 


" 6153[I1F( ) 

.015 

" 

5.0 

8.2 

13.2 

" 

" 

" 

" 


" 6183nF( ) 

.018 

" 

4.9 

10.0 

15.0 

" 





" 6223nF( ) 

.022 

-n- 

5.3 

10.5 

15.5 

" 





" 6273[:iF( ) 

.027 


5.5 

10.9 

15.9 

" 


" 



" 6333l1F( ) 

,033 

- 

6.0 

11.9 

16.9 

" 

" 

" 

" 


" 63931.1F( ) 

.039 

" 

" 

13.4 

18.4 




" 


" 6473i::iF( ) 

.047 

" 

6.5 

13.5 

18.5 

" 



" 


6563riF( ) 

.056 

18.5 

5.4 

10.5 

15.5 

15.0 


" 

" 

B 

" 6683nF( ) 

^ .068 

" 

5.8 

11.0 

16.0 

" 




" 

" 6823r]F( ) 

.082 

" 

6.5 

12.0 

TtIo 


" 



II 

" 6104nF( ) 


" 

6.3 

14.0 

19.0 

" 

" 

" 


" 

" 6124nF( ) 

.12 

II 

" 

14.5 

19.5 

' 

" 

71 

0.8 ^ 


" 6154[:iF( ) ' 

.15 


7.5 

15.4 

20.4 

" 

n 

F 11 ■ H 

" 


" 6184nF( ) 

.18 


8.0 

16.0 

21.0 

" 


" 

" 


" 6224nF( ) 

.22 

" 

9.0 

16.5 

21.5 

i 

11 


" 


" 6274nF( ) 

.27 

26.0 

7.0 

" 

" 

22.5 

15.0 

II 

" 

" 

" 63341:] F( ) 

.33 

" 

7.8 

17.0 

22.0 

" 

" 

" 



" 63940 F( ) 

.39 

" 

8.5 

17.9 

22.9 

" 

" 

II 



■■ 6474aF( ) 

.47 

" 

as ! 

18.5 

23.5 

" 

" 

" 

" 


" 65640 F( ) 

.56 


10.0 

20.0 

25.0 

" 


1.5 

" 


" 66840F( ) 

.68 


11.5 

21.0 

26.0 

" 


" 

" 


" 68240F( ) 

.82 

31.0 

11.3 

20.5 

25.5 

27.5 

22.5 

" 

" 


" 6105OF( ) 

1.0 

" 

12.5 

21.9 

26.9 

" 

" 

" 

" 


" 61250F( ) 

1.2 

" 

13.5 

23.0 

28.0 

II 


" 



" 61550F( ) 

1.5 

" 

15.3 

24.7 

29.7 

" 


" 



" 61850IF( ) 

1.8 

" 

16.8 

27.0 

32.0 

" 


" 

" 


" 62250F( ) 

CM 

CM 

" 

19.5 

29.0 

34.0 

" 

" 

" 

" 



Suffix (B: Crimped) 


Cap. tol. code J: ±5% K: ±10% 


Panasonic 
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ECQ-E(F) Series 


Film Capacitors 
Metallized Polyester Type 

Rating & Dimensions 


1000VDC 




Dimensions (mm) 


Crimped 

Part No. 

c^ap. 

( 4 F) 

L max. 

T max. 

H max. 

F±1.0 

S±0.8 

G max. 

0 

d 

style 


Type-1 

Type-2 

Type-1 

Type-2 

Type-1 

±0 

05 

Type-2 

ECQEIOIO 2 : If(! 

.001 

15.5 

6.0 

11.0 

16.0 

12.5 

10.0 

1.0 

0 

6 

D 

” 10122 T|'J 

.0012 



'■ 

■■ 

" 





II 

" 10152 iPM 

.0015 


■' 

" 

" 






^ - ■' - 

" 10182 T IS’ 

.0018 


" 


" 







“ 10222 ;!)’ 

.0022 


" 

11.5 

16.5 


1. 





" 10272 ’!)’ 

.0027 

.0033 


6.5 

12.0 

17.0 







CM 

CO 

CO 

0 

" 

6.0 

11.5 

16.5 


II 





" 10392 '!)’ 

.0039 

" 6.5 

12.0 

17.0 







CM 

0 

.0047 


7.0 

12.5 

17.5 







" 10562n|,’ 

.0056 

" 

7.5 

13.0 

18.0 

.. 






CM 

00 

CD 

0 

.0068 


7.0 

12.5 

17.5 

„ 

" 





CM 

CM 

00 

0 

.0082 

" 6.5 

12.0 

17.0 


12.5 





" ioio3n|)’ 

.01 

" 

6.0 

11.0 

16.0 

II 






CO 

CM 

0 

.012 


" 

12.0 

17.0 







0 

cn 

CO 

.015 


7.0 

12.5 

17.5 







5 = 

CO 

00 

0 

.018 

" 

7.5 

13.0 

18.0 

" 



0 

8 


CO 

CM 

CM 

0 

: .022 

" 

" 

15.5 

20.5 







UJ Ll_ 

CO 

CM 

0 

1 .027 

21.0 

6.0 

13.0 

18.0 

17.5 

" 




B 

" 10333':i|)’ 

.033 

" 

6.5 

14.0 

19.0 







" 10393 i|)> 

.039 

" 

7.0 

14.5 

19.5 


'■ 





" 10473'T|)’ 

.047 


7.5 

15.5 

20.5 







0 

cn 

05 

GO 

.056 

" 

17.0 

22.0 



" 




i ^ 

CO 

00 

CD 

0 

.068 

8.5 

18.0 

23.0 


H 

" 




CO 

CM 

00 

0 

,082 

" 

9.0 

18.5 

23.5 







" 10104 Ip,S’ 

.1 

" 

10.0 

20.0 

25.0 






“ 1012411 PS’ 

.12 

26.0 

9.0 

18.5 

23.5 

22.5 

17.5 





" 101541 PS> 

.15 

.18 


10.0 

20.0 

25.0 

" 


1.5 




LU LL. 

00 

0 

" 

10.5 

22.0 27.0 

" 


II 




" 10224'llp,S’ 

.22 

" 

12.0 

23.0 

28.0 

" 







’-Suffix (B: Crimped) 

-Cap. tol. code J: ±5% K: ±10% 

Note: 


Marking for rated voltage 

Type E: ^lOOOVj 

Type F: riooov, 125V~|Or ^2Bj 
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ECQ-E(F) Series 


Film Capacitors 
Metallized Polyester Type 


Rating & Dimensions 
1250VDC 




Dimensions (mm) 

Part No. 

oap. 



H max. 

F±1.0 


(M-I ) 

L max. 

T max. 

Type-1 

Type-2 

Type-1 

ECQE12102nF(l 

.001 

15.5 

6.0 

11.0 

16.0 

12.5 

" 121220 F() 

.0012 



" 

" 


■' 121520 F() 

.0015 


" 

" 

" 


" 121820 PS! 

.0018 


" 

" 

" 


” 122220 PI! 

.0022 


" 

11.5 

16.5 


" 122720 PI! 

.0027 


6.5 

12.0 

17.0 

" 

lull. 

n 

CM 

CO 

CO 

CM 

.0033 


6.0 

11.5 

16.5 

" 

" 123920 PI! 

.0039 


6.5 

12.0 

17.0 

■■ 

" 124720 PI! 

.0047 


7.0 

12.5 

17.5 

" 

” 125620 PI! 

.0056 


7.5 

13.0 

18.0 


" 126820 PI! 

.0068 


" 

15.0 

20.0 


" 128220 PI! 

.0082 

21.0 

5.0 

12.0 

17.0 

17.5 

" 121030 PI! 

.01 


" 

12.5 

17.5 

" 

" 121230 PI! 

.012 


5.5 

13.0 

18.0 

" 

LiJU_ 

□ 

CO 

LO 

.015 


6.0 

13.5 

18.5 

IV) 

00 

GO 

□ 

.018 


6.5 

14.5 

19.5 

" 

LULL. 

□ 

CO 

CM 

CM 

CM 

.022 


7.0 

15.0 

20.0 

" 

" 122730 PI! 

.027 

26.0 

6.0 

15.5 

20.5 

22.5 

" 123330 PI! 

.033 


6.5 

16.0 

21.0 

’’ 

LUU_ 

CD 

CO 

CM 

.039 

II 

7.0 

16.5 

21.5 


" 124730 PI! 

.047 

II 

8.0 

17.0 

22.0 

" 

" 125630 PI! 

.056 

31.0 

7.5 

" 

" 

27.5 

" 126830 PI! 

.068 


8.0 17.5 

22.5 

" 

UJU_ 

n 

CO 

CM 

00 

CM 

.082 


9.0 18.5 

23.5 

" 

" 121040 PI! 

.1 


10.0 

19.5 

24.5 

" 

" 121240 PI! 

.12 


11.5 

20.5 

25.5 


" 121540 PI! 

.15 


12.0 

23.0 

28.0 

" 

” 121840 PI! 

.18 


13.0 

24.5 

29.5 

" 

" 122240 PI! 

.22 

It 

14.5 

26.5 

31.5 

" 



'-Suffix (B 

-Cap. tol. code 

Note: 

Marking for rated voltage 

Type E: 'l250Vj 

Type F: 250V, 125V~,or >26, 


: Crimped; Suffix for taped lead; see page 141) 
J: ±5%K: ±10% M: ±20% 


Panasonic 
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Film Capacitors 

Metallized Polypropylene Type 


ECW-F Series 


This series is designed for applications where high frequency 
and high current are required. 

Features 

• Very low loss at high frequency 

• Very small inherent temperature rise 

• Flame retardant Epoxy resin coating 

• Bulk packaging only 

Specifications 





— 

Operating Temperature Range 

-25~ +85 °C 

Rated Voltage 

200Vp-p at 15.75kHz (250VDC) 

400VDC 

Capacitance Range 

0.15)liF-^3.3^F(E-24) 

Capacitance Tolerance 

±5%(J), ±10%(K) 

Dissipation Factor 

0.1% max. (20 °C, IkHZ) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 150% 60s 

Insulation Resistance 

C<0.33|a,F: QOOOMQmin. 190 op iDOVnc 60^^ 

C>0.33^F: SOOOMQ-iaFmin. C, 100VDC, bOs) 

Construction 

Metallized polypropylene film, flame retardant epoxy resin coating 


Dimensions 


Type-1 




Marking 




Type-2 (Suffix B) 





Soldet-Dlaled 
Copper-clad stoel-v 


Marking example 
(200Vp_p) 
W-F105J 
HF200V 

□ 

t__f 




Date code 


(400Vr)C) 

W-F105K 
400V 


□ 4UUV 

e □ 

t_ t Date co(de 


Explanation of Part Numbers 


E 

C 

w 

F 


Common Type Dielectric & 
Code I construction 


j; 


Code 

Type 

W 

Plastic film capacitors 


Rated Voltage 

2H 

250(DC) 

4 

400(DC) 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10-power of the capacitance 
value expressed in picofar¬ 
ads. 


Examples: 

104=100000pF=100nF=0.1 ^F 


Suffix 


Suffix 


Capacitance 
Tolerance (%) 


J 

±5 

K 

±10 


Lead Style 
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Film Capacitors 

Metallized Polypropylene Type 


ECW-F Series 


Rating & Dimensions 

250VDC (200V^.^)Cap. tol. ±5%(J), ±10%(K) 


Part No. 

Cap. 

Dimensions (mm) 

L max. 

T max. 

H max. 

F+1.5 

S±0.8 

G max. 

0d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

Type-1 

ECWF2H154nN( ) 

.15 

19.0 

7.0 

15.5 

20.5 

16.0 

7.5 

1.5 

0.6 

" 2H184nN( ) 

.18 

" 

7.5 

16.0 

21.0 


'■ 



" 2H224nN( ) 

.22 


8.0 

16.5 

21.5 


10.0 


" 

" 2H274nN( ) 

27 

" 

7.5 

16.0 

21.0 

" 

" 


" 

" 2H334nN( ) 

.33 

" 

" 

17.5 

22.5 

" 

" 


" 

" 2H394nN( ) 

.39 

25.0 

" 

15.5 

20.5 

22.0 

17.5 


0.8 

" 2H474nN( ) 


" 

_ 

17.5 

22.5 

" 

" 


" 

“ 2H564nN( ) 

_ 

.56 


8.0 

18.0 

23.0 

■■ 

" 


" 

" 2H684nN( ) 

.68 

" 

8.5 

19.0 

24.0 

" 

" 


" 

" 2H824nN( ) 

.82 

II 

9.5 

20.0 

25.0 

" 

" 



" 2H105nN( ) 

1.0 

30.0 

9.0 

19.5 

24.5 

27.0 

22,5 


II 

'■ 2H125nN( ) 

1.2 

" 

10.0 

20.0 

25.0 

" 


II 

■' 

" 2H155[:]N( ) 

1.5 


11.0 

21.5 

26.5 

" 

" 

II 

" 

" 2H185nN( ) 

1.8 

" 

12,0 

22.5 

27.5 

II 

" 

It 

" 

■■ 2H225nN( ) 

2.2 

35.5 

" 

22.0 

27.0 

32.0 

25,0 


" 

" 2H275nN( ) 

2.7 

" 

13.0 

23.5 

28.5 

" 

" 


" 

" 2H335nN( ) 

3.3 

1 

" 

15,0 

25.5 

30.5 

" 

" 


" 


400VDC Cap. tol. +5%(J), ±10%(K) 


ECWF4154nZ( ) 

.15 

18.0 

9.5 

16.5 

21,5 

15.0 

10.0 

3 

0.8 

" 4184nZ( ) 

.18 

19.0 

9.5 

16.5 

21.5 

15.5 

" 

" 

" 

" 4224nZ( ) 

.22 

■' 

10.5 

17.0 

22.0 

" 

" 

" 

" 

" 4274nZ( ) 

.27 

25.0 

9.5 

16.0 

21.0 

22.0 

17.5 



" 4334nZ( ) 

.33 

" 

10.0 

17.0 

22.0 


" 



" 4394[,:]Z( ) 

.39 


11.0 

17.5 

22.5 


" 


_ 

" 4474TIZ( ) 

.47 

30.0 

10.5 

17.0 

22.0 

26.5 

22.5 

" 


'• 4564nZ( ) 

.56 

1 

" 

19.5 

24.5 

" 


" 


" 4684aZ( ) 

CO 

CD 

1 

11.5 

20.5 

25.5 

" 


" 

" 

'■ 4824nZ( ) 

.82 

" 

12.5 

21,5 

26.5 


1. 



" 4105nz( ) 

1.0 

" 

14.5 

23.0 

28.0 

" 

" 

» 1 

" 

" 4125nz( ) 

1,2 

" 

16.0 

25.0 

30.0 

'■ 

" 


" 

" 4155nz( ) 

1.5 

46.0 

13,0 

22.0 

27.0 

42.0 

25.0 


" 

'■ 4185nz( ) 

1.8 

'■ 

14.5 

23.0 

23.0 

I, 

'■ 


'■ 

" 4225nz( ) 

2.2 

" 

16.0 

25.0 

30.0 

" 

" 

" 

" 


Suffix B for lead crimped type. 


'-Cap. tol. code. 

*Other C-values upon request. 
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Film Capacitors 

High-Voltage Metallized Polypropylene 


ECW-H Series 


This series is designed for applications where high 
frequency, high pulse voltage and high current are 
required. 

Features 

• Very low loss at high frequency 

• Very small inherent temperature rise 

• Flame retardant epoxy resin coating 

• Taped product available (see p. 141) 

Specifications 



Operating Temperature Range 

-25~ +85 °C 

Rated Voltage 

lOOOVp p at 15.75kHz (1250VDC), 1200Vp_p at 15.75kHz (1600VDC) 

1500Vp,p at 15.75kHz (2500VDC), 800VDC, 1000VDC 

Capacitance Range 

0.001 ^F~0.068|tF (E-24) 

Capacitance Tolerance 

±3%(H), ±5%(J), ±10%(K), ±20%(M) 

Dissipation Factor 

0.1% max. (20 °C, 1kHz) 0.2% max. (20 °C, 10kHz) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 175% 1 ~ 5s 

Between terminals and enclosure: 1500VAC 60s 

Insulation Resistance 

30,000MQmin. (20°C, 500VDC, 60s) 

Construction 

Metallized polypropylene film, flame retardant epoxy resin coating 


Dimensions 


Type-I 


Type-2 



-[-max. 



V 


0 d 


Solder-plated 
Copper-clad steel wire 


Marking example 


ECWH8, ECWH10 

\V-H822j 
@ 800VDC 

CZl— 

Date code. 

ECWH10H, 12H, 15H 


W-HI 02.1 


(M) 1.0k\’H 


1.25k\'l)CI 1^ 

Date code 


Explanation of Part Numbers 


E 

c 

w 


□ 

Common 

Code 

Type Dielectric & 

J construction 




Rated Voltage 

8 

800(DC) 

10 

lOOO(DC) 

10H 

1250(DC) 

12H 

1600(DC) 

15H 

2500(DC) 


Code 

Type 

W 

Plastic film capacitor 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10-power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104-1 OOOOOpF-1 OOnF-0.1 juF 


Suffix 


Suffix 


Capacitance 
Tolerance (%) 

H 

±3 

J 

±5 

JT 

±10 

M 

±20 


Lead Style 
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Film Capacitors 

High-Voltage Metallized Polypropylene 


ECW-H Series 


Rating & Dimensions 
800VDC Cap. tol. ±3%(H), ±5%(J) 


Part No. 

Cap. 

(HF) 

Dimensions (mm) 

L max. 

T max. 

H max. 

F±1.25 

S±0.8 


Type-1 

Type-2 

Type-1 

Type-2 

ECW H 8822nZ(nZR) 

.0082 

21.0 

7.5 

12.0 

17.0 

16.5 

7.5 

0.8 

" 8912nzpZR) 

.0091 

" 

8.0 

" 

" 




" 8103nzpZR) 

.01 

" 

" 

12.5 

17.5 

II 



'■ 8113nzpZR) 

.011 


8.5 

" 

" 

11 

" 


" 8123nZ(nZR) 

.012 


" 

13.0 

18.0 

II 



" 8133nZpZR) 

.013 

" 

9.0 




" 


" 8153azpZR) 

^015 ' 

" 


14.5 

19.5 




" 8163nzpZR) 

.016 

" 

" 

15.0 

200 ' 




" 8183nzpZR) 

.018 


9.5 


" 


" 


" 8203nZpZR) 

.02 


10.0 

15.5 

20.5 




" 8223nzpZR) 

.022 

" 

" 

16.0 

21.0 




" 8243nzpZR) 

.024 


10.5 

16.5 

21.5 




" 8273nZpZR) 

.027 


11.0 

17.0 

22.0 


II 


" 8303nzpZR) 

.03 

27.0 

8.5 

14.0 

19.0 

22.5 

" 


" 8333nzpZR) 

.033 


" 

14.5 

19.5 

II 



" 8363nzpZR) 

.036 


9.0 

1 


II 



" 8393nzpZR) 

!039 


" 

15.0 

20.0 i 

II 



" 8433nzpZR) 

.043 


" 

16.5 

21.5 

II 


II 

" 8473nzpZR) 

.047 


9.5 

17.0 

22.0 

II 


II 

" 8513nzpZR) 

.051 

" 

" 

17.5 

22.5 

II 


11 

" 8563nzpZR), 

.056 

“ 

10.0 

18.0 

23.0 

II 

II 


'■ 8623nzpZR) 

.062 

" 

10.5 

" 

" 

II 


n 

" 8683nzpiZR) 

.068 


10.0 

19.5 

24.5 

11 

1_ 

II 


1000VDC Cap, tol. ±3%(H), ±5%(J) 


■' 10562nZ(nZR) 

.0056 

21.0 

8.0 

12.0 

17.0 

16.5 

7.5 

0.8 

" 10622[:]Z(nZR) 

.0062 

" 

" 

12.5 

17.5 

" 

" 

" 

" 10682nZ(nZR) 

.0068 

" 

8.5 

" 

" 

" 

" 

" 

" 10752nZ(nZR) 

.0075 

" 


" 

" 

" 

" 

" 

■■ 10822nZ(nZR) 

.0082 

" 

" 

13.0 

18.0 

" 

" 

" 

" i09i2nz(nzR) 

.0091 

" 

" 

14.5 

19.5 

" 

" 

" 

■■ ioio3nz(nzR) 

.01 

" 

9.0 

" 

" 

" 

" 

" 

■■ ioii3nz(nzR) 

.011 

" 

" 

15.0 

20.0 


" 


" ioi23nz(nzR) 

.012 

" 

9.5 

" 

" 


" 


" ioi33nz(nzR) 

.013 

" 

" 

15.5 

20.5 


" 

" 

■■ ioi53nz(nzR) 

.015 

" 

10.0 

16.0 

21.0 


" 


" ioi63nz(nzR) 

.016 

" 

10.5 

" 

" 

" 

" 

M 

" ioi83nz(nzR) 

.018 

" 

11.0 

17,0 

22.0 


" 


" i0203nz(nzR) 

.02 

27.0 

8.5 

14.0 

19.0 

22.5 

" 

" 

" 10223nZ(nZR) 

.022 

" 

" 

14.5 

19.5 



" 

" 10243nzpZR) 

.024 

" 

9.0 

" 

" 

" 

" 

" 

'■ 10273nZ(nZR) 

.027 

" 

9.5 

15.0 

20.0 


" 

" 

" i0303nz(nzR) 

.03 


ao J 

16.5 

21.5 



" 

" 10333DZPZR) 

.033 

" 

9.5 

17.5 

22.5 


" 

" 

" 10363nZ(nZR) 

.036 


10.0 


" 



" 

" 10393nZ(nZR) 

.039 

" 

" 

18.0 

23.0 

" 



" 10433nZ(nZR) 

.043 

" 

" 

19.5 

24.5 


" 


■■ 10473nZ{nZR) 

.047 

29.5 

" 

18.0 

23.0 

25.0 

17.5 

" 

" i05i3nz(nzR) 

.051 

" 

10.5 

18.5 

23.5 

" 



" 10563nZ(nZR) 

.056 

" 

11.0 

" 

" 

" 



" 10623nZ(nZR) 

.062 


11.5 

19.0 

24.0 


" 

" 

■■ 10683nZ(pZR) 

.068 

" 

" 

19.5 

24.5 

" 

" 

" 


Cap. tol. code (H, J) Last suffix R/B: Crimped leads(Type-2) 
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Film Capacitors 

High-Voltage Metallized Polypropylene ECW-H Series 


Rating & Dimensions 


1250VDC (1000V,.„ at 15.75kHz) Cap, tol. ±3%(H), ±5%(J), ±10%(K), +20%(M) 


Part No. 

Cap. 

(eF) 

Dimensions (mm) 

L max. 

T max. 

H max. 

F+1.25 

S±0.8 

0d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

ECWH10H102I l§ 

.001 

22.0 

8.0 

13.0 

18.0 

16.5 

10.0 

0.8 

" 10H112i l§ 

.0011 

" 

" 

13.5 

18.5 

" 

" 

'■ 

" 10H122ijg 

.0012 

„ 

8.5 

'■ 

" 

" 

" 


" 10H132ils 

.0013 

.. 

" 

14.0 

19.0 



" 

" 10H 152:.I§ 

.0015 


8.0 

13.5 

18.5 



" 

" 10H 162!.Is 

.0016 

'■ 


" 

" 

" 

" 

" 

” 10H182: 1 s 

.0018 


8.5 

" 

" 

" 

" 


” 10H202r:]g 

.002 

" 

CD 

b 

14.0 

19.0 


" 


" 10H222n§ 

.0022 


CO 

b 

13.0 

18.0 

" 

„ 

" 

" 10H242n§ 

.0024 


" 

13.5 

18.5 

" 

" 

II 

" 10H272n§ 

.0027 

" 

8.5 


" 


" 

II 

" 10H302rig 

.003 

" 

" 

14.0 

19.0 


— 

" 

” 

" 10H332ng 

.0033 


CD 

b 

" 

" 

" 

--- 


" 10H362ng 

.0036 


9.5 

14.5 

19.5 



" 

” 10H392D§ 

.0039 

■' 

9.0 

15.5 

20.5 

11 



" 10H432ng 

.0043 


9.5 

16.0 

21.0 


" 

'■ 

" 10H472n§ 

.0047 

" 

10.0 

16.5 

21.5 

" 


" 

“ 10H512n§ 

.0051 

" 

" 

" 

" 

" 



" 10H562n§ 

.0056 


10.5 

17.0 

22.0 

" 

" 


" 10H622LJg 

.0062 


11.0 

17.5 

22.5 


" 

" 

" 10H682ng 

.0068 

" 

11.5 

II 

" 



" 

" 10H752n§ 

.0075 


" 

18.5 

23.5 

" 

1. 

'■ 

" 10H822n§ 

.0082 

28.0 

8.5 

15.5 

20.5 

22.5 

15.0 

" 

" 10H912n§ 

.0091 

" 

9.0 

" 

" 

" 

" 

" 

■' 10H103n§ 

.01 


9.5 

16.0 

21.0 

" 

" 

" 

" 10H113n§ 

.011 

" 

10.0 

16.5 

21.5 




" 10H123n§ 

.012 

■■ 

" 

18.0 

23.0 


II 

" 

" 10H133n§ 

.013 

" 

" 

18.5 

23.5 


II 

" 

" 10H153n§ 

.015 


10.5 

19.0 

24.0 

" 

„ 


” 10H163l1§ 

.016 

" 

11.0 

" 

" 

" 


" 

“ 10H183D§ 

.018 


" 

20.5 

25.5 



" 

“ 10H203n§ 

CM 

q 

30.5 

" 

19.5 

24.5 

25.0 

17.5 


“ 10H223n§ 

.022 

" 

11.5 

20.0 

25.0 




“ 10H243ng 

.024 


12.0 

" 

" 

" 

1. 

" 

” 10H273n§ 

.027 


12.5 

20.5 

25.5 



" 

" 10H303n§ 

.03 


13.5 

22.0 

27.0 



" 

“ 10H333n§ 

.033 


13.0 

23.0 

28.0 




" 10H363ng 

.036 

32.5 

12.5 

22.5 

27.5 




" 10H393n§ 

.039 

■■ 

13.0 

23.0 

28.0 

" 

" 

'■ 

” 10H433n§ 

.043 


14,0 

23.5 

28.5 




" 10H473n§ 

.047 


14.5 

24.0 

29.0 




" 10H513n§ 

.051 

" 

" 

24.5 

29.5 


'■ 

" 

" 10H563n§ 

.056 

" 

15.5 

25.0 

30.0 

" 

■' 


" 10H623ng 

.062 

'■ 

16.0 

26.5 

31.5 

" 


" 

" 10H683Dg 

.068 

" 


28.0 

33.0 

" 

" 

" 


Cap. tol. code (H, J, K, M) 
’'Last suffix “R”=straight leads (Type-1) 

Last suffix “S”=crimped leads (Type-2) 
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Film Capacitors 

High-Voltage Metallized Polypropylene ECW-H Series 


Rating & Dimensions 

1600VDC (1200Vp.p at 15.75kHz) Cap. tol. ±3%(H). ±5%(J), ±10%(K), ±20%(M) 


Part No. 

Cap. 

( l ^ F ) 

Dimensions (mm) 

L max. 

T max. 

H max. 

F±1.25 

S±0.8 

0d 

+0.05 

Type-1 

Type-2 

Type-1 

Type-2 

ECWH12H102ng 

.001 

22.0 

8.0 

13.0 

18.0 

16.5 

10.0 

0.8 

" 12H112a§ 

.0011 

■■ 

" 

13.5 

18.5 

" 


" 

” 12H122ng 

.0012 


8.5 

■■ 

•• 


" 

" 

“ 12H132a§ 

.0013 


'• 

14.0 

19.0 

" 

" 

" 

” 12H152ng 

.0015 


9.0 

" 

" 

" 

" 

" 

” 12H162ng 

.0016 

" 

9.5 

14.5 

19.5 

" 

" 


" 12H182Dg 

.0018 

" 

9.0 

16.0 

21.0 

" 

" 


" 12H202ng 

.002 


10.0 


" 

" 

" 


" 12H222r : j § 

.0022 

" 


16.5 

21.5 

" 

" 


" 12H242r]g 

.0024 


10.5 

" 

" 



" 

“ 12H272n§ 

.0027 

" 

11.0 

17.0 

22.0 



" 

” 12H302n§ 

.003 


" 

17.5 

22.5 

" 

" 

" 

“ 12H332n§ 

.0033 


11.5 

18.5 

23.5 

" 

" 

" 

" 12H362rig 

.0036 

28.0 

8.5 

15.5 

20.5 

22.5 

15.0 

" 

" 12H392n§ 

.0039 

" 

9.0 


" 




" 12H432D§ 

.0043 


9.5 

16.0 

21.0 




" 12H472ng 

.0047 


10.0 

" 

" 



" 

" 12H512n§ 

.0051 


" 

16.5 

21.5 



" 

" 12H562D§ 

.0056 

" 

" 

18.5 

23.5 

" 

" 


" 12H622ri§ 

.0062 

! 


'■ 

■■ 




" 12H682r:i§ 

.0068 

" 

10.5 

19.0 

24.0 

" 

" 


" 12H752D§ 

.0075 

" 

11.0 

19.5 

24.5 

" 

" 


“ 12H822ng 

.0082 


11.5 


" 


" 

" 

'' 12H912n§ 

.0091 


" 

20.0 

1 

25.0 



“ 

" 12H103n§ 

.01 

30.5 

I- 

" 


" 

25.0 

17.5 

" 

" 12H113ng 

.011 

" 

12.0 

" 

1 


" 

" 

" 12H123n§ 

.012 


•« 

20.5 

25.5 


" 

" 

" 12H133Dg 

.013 

" 

13.0 

21.0 

26.0 


" 


" 12H153ng 

.015 


;; 

23.0 

28.0 



1 - 

" 

” 12H163ag 

.016 


13.5 

23.5 

28.5 

" 



" 12H183ng 

.018 


14.0 

24.0 

29.0 


II 

" 

" 12H203n§ 

.02 

11 

15.0 

25.0 

30.0 




" 12H223n§ 

.022 

II 

" 

25.5 

30.5 

" 

II 

" 

” 12H243ng 

.024 

" 

16.0 

26.5 

31.5 



" 

“ 12H273ng 

.027 

32.5 

15.5 

25.5 

30.5 

27.0 

20.0 

" 

" 12H303n§ 

.03 

" 

16.5 

26.5 

31.5 

" 



” 12H333n§ 

.033 

" 

" 

28.5 

33.5 

" 

" 

" 

” 12H363L1§ 

.036 

" 

17.5 

28.0 

33.0 

" 

■■ 


" 12H393Ljg 

.039 

37.5 

16.5 

27.0 

32.0 

31.0 

25.0 

1.0 


- 1 - 

— Cap. tol. code (H, J, K, M) 


*Last suffix “R"=straight leads (Type-1) 
Last suffix “S”=crimped leads (Type-2) 


Panasonic 
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Film Capacitors 

High-Voltage Metallized Polypropylene 


Rating & Dimensions 

2500VDC (1500Vp.p at 15.75kHz) Cap. tol. +3%(H), ±5%(J), ±10%(K), ±20%(M) 

Dimensions (mm) 

Cap. - 1 -^-^- 

Part No. H max. F: 


ECW-H Series 


ECW H15H1Q 2i 

_ 15H112! 

" 15H122:^ 

" 15H13Z 

" 15H152 

" 15H162:^ 

" 15H182: 

" 15H202 

" 15H222: 

" 15H242r 

" 15H272r 

'^l5H302i- 
" 15H332r' 

" 15H362r" 

" 15H392:.: 

" 15H432r 

" 15H472r 

" 15H512r'~ 

" 15H562r 

" 15H622[: 

" 15H682L. 

15H75Z: 
" 15H822r 

" 15H912r 

” 15H10X 

" 15H113r 

" 15H1237 

" 15H133[. 

" 15H153:: 


_^001 _ 28. 

.0011 _^ 

.0012 

.0013 

.0015 

.0016 

■ 0018 _ 

.002 

.0022 

.0024 30, 

^27 

^003 ^ 

■0033 _^ 

.0036 

■0039 _^ 

.0043 

.0047 

■0051 _^ 

■0056 _^ 

■0062 _ 

.0068 

■0075 

.0082 

^091 ^ 

.01 32. 

.011 
.012 

.013 _^ 

.015 

Cap. tol. code (hi, J, K, M) 


F+1.25 

S±0.8 

0d 

Type-1 

Type-2 

±0.0i 

22.5 

15.0 

0.8 




*Last suffix “D”=straight Leads (Type-1) 
Last suffix “N”=crimped Leads (Type-2) 
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Film Capacitors 
PPS Type 


ECH-S Series 


Suitable for circuits requiring high heat resistance and tight 
tolerance. 

Non-inductive wound using polyphenylene sulfide film 
which has high heat resistance and excellent electrical 
characteristics. 

Features 

• Very low loss at high frequency 

• Wide operating temperature range -40~ +125 °C 

• Excellent temperature coefficient -100PPM/°C 

• Low dissipation factor (tan8), and excellent frequency 
characteristics 

• Oxygen-free copper lead wire which provides good 
quality sound 

• Taped product available (see pp. 141) 

Specifications 



Operating Temperature Range 

-40~+125 °C 

Rated Voltage 

50V, 100VDC 

Capacitance Range 

0.0001 -0.47pF 

Capacitance Tolerance 

±1%(F), ±2%(G), ±5%(J) 

Dissipation Factor 

0.3% max. (20 °C, 1kHZ) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 250% 1 ~5s 

Insulation Resistance 

C<0.33p,F: 45000MQmin. ( 9 C)°c innvDP rhcj) 

C>0.33pF: 15000Ma*|LiFmin. C, 100VDC, bOs) 

Construction 

Polyphenylene sulfide film, non-inductive, epoxy resin coating 


Dimensions 


Marking example 


Type-1 



J max. 


Type-2(Suffix W) 

Style N Style T 


Explanation of Part Numbers 



50VDC 


(0.001~0.056mF) 


50 □ -» 
102 J 


Date code 


(0.068~0.47|iF) 

50 

@104 J 

Date code 


100VDC 


(0.000W0.027|iF) 

IQOD -^ 

102J 


Date code 


(0.033~0.47iiF) 
100 


)104J 


Date code 


E 

C 

H 

S 



Panasonic 
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Film Capacitors 
PPS Type 


ECH-S Series 


Rating & Dimensions 

50VDC Cap, tol. ±1%(F), ±2%(G), ±5%(J) 




Dimensions (mm) 

Grim 

Part No. 

(^F) 

Lmcoc 

Tma)( 

H max. 

F±1.25 

S±0.8 

0d 

stv 




Type-1 

Type-2 

Type-1 

Type-2 

±0.05 

Typ 

ECHS1H102nZ( ) 

.001 

8.5 

4.0 

6.5 

11.5 

5.0 

5.0 

0.6 

h 

" 1H122;TZ( ) 

.0012 

" 


7.0 

12.0 

" 

" 

"_ 

' 

” 1H152V !Z( ) 

.0015 

" 


" 


" 

" 


' 

" 1H182, 1Z( ) 

.0018 



" 


" 

„ 


' 

" 1H222I Z( ) 

.0022 



" 



" 


' 

" 1H272nZ( ) 

.0027 

" 

M 

" 





' 

" 1H332TZ( ) 

.0033 

" 





11 

" 

' 

" 1H392 IZ( ) 

.0039 

" 





" 

" 

' 

" 1H472: Z( ) 

.0047 






" 


' 

" 1 H562i :iZ( ) 

.0056 






" 


' 

" 1H682;”]Z( ) 

.0068 



" 



" 

'■ 

' 

" 1H822r!Z( ) 

.0082 

11 11 

6.5 

11.5 

" 

" 

' 

'■ 1H103nZ( ) 

.01 

" 

" 

7.0 

12,0 

" 

" 


' 

" 1H123 1Z( ) 

.012 

" 

" 

" 

" 

" 


' 

" 1H153 1Z( ) 

.015 

12.0 

4.5 

II 11 

7.5 

" 

" 

7 

" 1H183 iZ( ) 

.018 

" 

" 

" 

" 

" 

" 

" 

' 

" 1H223:T1Z( ) 

.022 

" 

" 

" 

" 

" 

" 


' 

" 1H273r:iZ( ) 

.027 

" 

" 

8.5 

13.5 

" 

" 


' 

" 1H333nZ( ) 

.033 

" 

" 

9.0 

14.0 

" 


" 

' 

" 1H393i. 1Z( ) 

.039 

" 

5.0 

9.5 

14.5 

" 

" 


' 

" 1H473I Z( ) 

.047 

" 

" 

" 

15.0 

" 



' 

" 1H563nZ( ) 

.056 

" 

5.5 

10.0 

" 



' 

" 1H683nZ( ) 

.068 

14.5 

5.0 

9.5 

14.5 

10.0 


' 

" 1H823nZ( ) 

.082 

" 

5.5 

10.0 

15.0 



" 


" 1H104nZ() 

.1 

" 

6.0 

10.5 

15.5 

" 

" 

" 


" 1H124riZ( ) 

.12 

" 

6.5 

11.0 

16.0 


" 

" 


“ IHISClZn ' 

.15 

17.0 

" 

" 

" 

12.5 


" 


" 1H184nZ( ) 

.18 

" 

" 

12.5 

17.5 



" 

' 

" 1H224riZ( ) 

.22 

" 

7.0 

13.5 18.5 

" 

" 

" 

' 

“ 1H274nZ( ) 

.27 

" 

7.5 

14.5 

19.5 


" 

0.8 


" 1H334nZ( ) 

.33 

II 

8.5 

15.5 

20.5 


" 

" 


" 1H394nZ( ) 

.39 

" 

9.0 

16.0 

21.0 

" 

" 

" 


" 1H474nZ( ) 

.47 

" 

10.0 

16.5 

21.5 

" 

" 

" 



Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 

- Straight lead taping) 

See page 141 for detailed taping specification 


- Cap. tol. code 
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Film Capacitors 

PPS Type_ _ ECH-S Series 


Rating & Dimensions 

100VDC Cap. tol. ±1%(F), ±2%(G), ±5%(J) 


Part No. 

Cap. 

w 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

H max. 

F+1.25 

S+0.8 

0d 

±0.05 

Type-1 

Type-2 

Type-1 

Type-2 

Type-2 

ECHS110inZ( ) 

.0001 

8.5 

4.0 

6.5 

11.5 

5.0 

5.0 

0.6 

N 

" ii 2 inz() 

.00012 

" 

" 

" 


" 

" 

" 

" 

" ii5inz() 

.00015 

" 

" 

" 


" 


" 

" 

" ii8inz() 

.00018 

" 

" 

" 


" 




" 122inZ( ) 

.00022 

" 

" 



" 

" 



" 127inZ( ) 

.00027 

" 




" 


" 

" 

GO 

n 

N 

.00033 

" 

" 

" 


" 


" 

" 

" 139inZ( ) 

.00039 

■' 


" 


" 

" 

" 


" 1471l:IZ( ) 

.00047 

" 

" 

" 


" 

" 

" 

" 

" 156iriZ( ) 

.00056 

" 


" 


" 

" 

" 

" 

" 168 inz( ) 

.00068 

" 

" 

" 


" 

" 

" 

" 

" 1821i IZ( ) 

.00082 

" 

" 



" 

" 


" 

" 11021 IZ() 

.001 

10.0 

4.5 

7.0 

12.0 

" 

" 


" 

" 1122MZ() 

.0012 

" 




" 



" 

" 1152I1Z() 

.0015 


M 

" 


" 




" 11821 1Z( ) 

.0018 

. '■ 

II 

'' 



" 

" 


" 12221 1Z( ) 

.0022 

" 

11 

7.5 

12.5 




" 

" 1272i:]Z( ) 

.0027 

" 


7.0 

12.0 





" 1332nZ( ) 

.0033 


" 

7.5 

12.5 

" 

" 

" 


'■ 13921 . 1Z( ) 

.0039 

" 

" 

7.0 

12.0 

" 

" 

" 

" 

" 1472nZ( ) 

.0047 

" 

5.0 

7.5 

12.5 

" 

" 

" 


" 15621“1Z( ) 

.0056 

12.0 

4.5 

" 

" 

7.5 

" 

" 

T 

" 16821 1Z( ) 

.0068 

" 

" 

7.0 

12.0 

" 



" 

" 18221 1Z( ) 

.0082 

" 

" 

7.5 

12.5 

" 


" 


" 1103nZ() 

.01 

" 

" 

7.0 

12.0 

- II 


'■ 


" 1123nZ( ) 

.012 


5.0 

7.5 

12.5 

" 



" 

" 1153nz( ) 

.015 

" 

" 

" 

" 

" 

" 

" 

" 

" 1183nz( ) 

.018 

" 

5.5 

8.0 

13.0 

" 



" 

'■ 12231 1Z( ) 

.022 

" 

5.0 

10.0 

15.0 

" 

II 



" 12731 . 1Z( ) 

.027 

" 

5.5 

10.5 

15.5 

1 

" 

II 

" 

" 

" 1333nZ( ) 

.033 

14.5 

" 

10.0 

15.0 

10.0 

" 

" 

" 

" 1393r]Z( ) 

.039 

" 

6.0 


" 

" 

" 

" 

" 

" 1473nZ( ) 

.047 

" 

" 

10.5 

15.5 



" 

" 

" 1563 nz ( ) 

,056 

" 

6.5 

11.0 

16.0 

" 


" 

" 

■■ 1683nz( ) 

.068 

17.0 

" 

10.5 

15.5 

12.5 


" 

" 

" 1823nz( ) 

.082 

" 

" 

12.0 

17.0 

" 




" ii04nz() 

.1 

" 

7.0 

13.5 

18.5 

" 

" 



" 1124nz( ) 

.12 

" 

7.5 

14.0 

19.0 

" 

" 

" 

" 

" 1154nz() 

.15 

20.5 

" 


" 

15.0 

" 

0.8 


" 1184nz( ) 

.18 

- n -' 

" 

14.5 

19.5 

" 

" 



" 1224nz( ) 

.22 

" 

8.5 

15.5 

20.5 

" 

" 



" 1274nz( ) 

.27 

" 

9.0 

16.5 

21.5 

" 

" 

" 

" 

" 1334nz( ) 

GO 

" 

10.0 

17.0 

22.0 

" 

" 

" 

" 

" 1394nz( ) 

.39 

" 

10.5 

18.0 

23.0 

" 

" 

" 

" 

" 1474nz( ) 

.47 

" 

11.5 

19.5 

24.5 

" 

" 

" 

" 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 2/5: 
Straight lead taping) See page 141 for detailed taping specification 


Cap. tol. code 


Panasonic 
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Film Capacitors 
Polypropylene Type 


ECQ-P Series 


This series is designed for applications where tight capaci¬ 
tance tolerance is required, and is an ideal replacement for 
polystyrene capacitor because of linear negative 
temperature coefficient, excellent frequency characteristics 
and low dissipation factor. 

Features 

• Wide capacitance range 

• Tight capacitance tolerance 

• High insulation resistance 

• Low dissipation factor 

• Non-inductive construction 

• Epoxy resin coating 

• Available for automatic insertion 



Specifications 


Operating Temperature Range 

-40~ +85 °C (Derating required above 70°C. See page 145) 

Rated Voltage 

50V, 100VDC (Derating required according to cap. value. See page 145) 

Capacitance Range 

0.0001 ~0.47|liF 

Capacitance Tolerance 

+1 %(F), ±2%(G), ±5%(J) (For cap. value 0.0001 -0.00091 nF, ±5%(J) only.) 

Dissipation Factor 

0.1%max. (20°C, IkHZ) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 250% 1 ~5s 

Insulation Resistance 

C<0,33fj,F: 45000IVir2min. /^q op PotpH woi+ (vnci 

C>0.33|aF: lOOOOMO-^iFmin. C Hated volt. (VDC) bUs) 

Construction 

Polypropylene film, non-inductive, epoxy resin coating 


Dimensions 


Marking exampie 


Style N 


Style T 



jmax. 



50VDC 

100 VDC 

(0.0001 -O.OBSl^F) 
102 F 

p n 

L 

Date code 

(0.0001-O.OISpF) 

P 102F 

100 □ 

L 

Date code 

(0.075-0.47pF) 

P 753F 

rO m 

T 

(0.022-0.47 M F) 

P 104F 

rO e 

1_1 

f 

Date code 

Date code 


Explanation of Part Numbers 


E C Q P 



129 


Panasonic 













Film Capacitors 
Polypropylene Type 


ECQ-P Series 


Rating & Dimensions 


50VDC Cap. tol. ±1%(F), ±2%(G), ±5%(J) 


Part No. 

Cap. 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

H max. 

S+0.8 

0d±O.O5 

ECQP1H101JZ( ) 

.0001 

8.5 

4.5 

12.5 

5.0 

0.5 

N 

" 1H111JZ() 

.00011 


" 

" 

" 

" 

" 

" 1H121JZ( ) 

.00012 

" 


■■ 

" 

■■ 

" 

" 1H131JZ( ) 

.00013 




" 



" 1H151JZ( ) 

.00015 


■■ 


" 



" 1H161JZ( ) 

.00016 

" 


" 


'■ 

" 

" 1H181JZ( ) 

.00018 



" 




'■ 1H201JZ( ) 

.0002 


" 

•• 




■’ 1H221JZ() 

.00022 

" 

" 


" 

" 


" 1H241JZ( ) 

.00024 

" 

" 


" 

" 

" 

" 1H271JZ( ) 

.00027 

" 

" 

" 

" 

" 

" 

" 1H301JZ( ) 

.0003 


" 


" 

" 

" 

" 1H331JZ( ) 

.00033 

" 



" 

" 

" 

" 1H361JZ( ) 

.00036 

" 


" 

" 

" 

" 

" 1H391JZ( ) 

.00039 


" 





" 1H431JZ( ) 

.00043 


" 


" 



" 1H471JZ( ) 

.00047 


" 




" 

'■ 1H511JZ( ) 

.00051 

" 

" 





" 1H561JZ( ) 

.00056 


" 


" 



" 1H621JZ( ) 

.00062 



" 


" 

" 

" 1H681JZ( ) 

.00068 


" 



" 

" 

" 1H751JZ( ) 

.00075 


" 

" 

" 

" 

" 

■■ 1H821JZ( ) 

.00082 

" 

" 

" 


" 

" 

" 1H911JZ( ) 

.00091 






" 

" 1H102DZ( ) 

.001 

" 



" 

" 

" 

" 1H112nZ( ) 

.0011 




" 



" 1H122nZ( ) 

.0012 


" 

" 

" 



" 1H132nZ( ) 

.0013 

" 

" 


" 


" 

" 1H152r iZ( ) 

.0015 


" 


" 



" 1H162nZ( ) 

.0016 




" 



" 1H182[:]Z( ) 

.0018 

" 

II 

" 

" 

" 

" 

" iH202r:iz() 

.002 

11 

II 

" 


" 


" 1H222nZ( ) 

.0022 


" 

" 

" 

" 

" 

" 1H242nZ( ) 

.0024 

■■ 




" 

" 

" 1H272nZ( ) 

.0027 

" 


" 


" 

" 

" 1H302nZ( ) 

.003 

" 


II 

" 

" 

" 

'• 1H332nZ( ) 

.0033 

" 

" 


" 



" 1H362nZ( ) 

.0036 

" 


■' 

" 



" 1H392nZ( ) 

.0039 




" 



" 1H432nZ( ) 

.0043 

" 

" 


" 



■' 1H472nZ( ) 

.0047 

. .. 

" 

" 

■' 



" 1H512nZ( ) 

.0051 

" 

" 

13.0 


" 


" 1 H562nZ( ) 

.0056 


■■ 

" 

" 

" 

" 

" 1H622nZ( ) 

.0062 


cn 

b 



" 

" 

" 1H682nZ( ) 

.0068 

" 

" 

" 

" 

" 

" 


^^^^^^^ - 

-Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping) 

— Cap. tol. code 


Panasonic 
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ECQ-P Series 


Film Capacitors 
Polypropylene Type 

Rating & Dimensions 


50VDC Cap. tol. ±1%(F), +2%(G), ±5%(J) 


Part No. 


Dimensions (mm) 





L max. 

T max. 

H max. 

S±0.8 

0d±O.O5 


style 

ECQ P1H752^ IZ( ) 

.0075 

12.0 

5.0 

14.0 

5.0 

0.6 


T 

" 1H822 1Z( ) 

.0082 

" 

5.5 

" 

” 

II 


" 

" 1H912 iZ( ) 

.0091 

" 

5.0 

13.5 




" 

" 1H103 iZ( ) 

.01 

" 

" 

" 


_ 



'■ 1H113:!Z() 

.011 

" 

" 

14.0 


" 



" 1H123nZ( ) 

.012 

" 

5.5 





" 

'■ 1H133 IZ( ) 

.013 

" 

5.0 

" 




" 

" 1H153I 1Z( ) 

.015 

" 

" 

" 

" 



" 

" 1H163 IZ( ) 

.016 

" 

5.5 

" 


" 


" 

" 1H183 !Z( ) 

.018 

" 

" 

14.5 




II 

" 1H203: 1Z( ) 

.02 

" 

" 

" 

" 

" 



" 1H223: iZ( ) 

.022 

" 

" 

15.5 

" 

" 



" 1 H243nZ( ) 

.024 

" 

o 

CD 

" 

" 

" 



" 1H273 iZ( ) 

.027 

" 

" 

16.0 


" 



" 1H303 IZ( ) 

.03 

" 

6.5 

" 




„ 

" 1H333 iZ( ) 

.033 

" 


16.5 

" 




" 1H363i !Z( ) 

.036 

14.5 

5.5 

17.0 




" 

" 1H393nZ( ) 

.039 


" 

" 




" 

" 1H433nZ( ) 

.043 

" 

§ 

" 


" 


" 

" 1 H473 IZ( ) 

.047 

" 

- 

L 

17.5 





" 1H513 iZ( ) 

.051 

“ 

LO 

CD 

18.5 





" 1H563i lZ( ) 

.056 

' 


" 


" 


" 

" 1H623nZ( ) 

.062 


7.0 

19.0 

" 

" 



" 1H683: iZ( ) 

.068 

1 

" 

" 

" 




" 1H753'nZ() 

.075 

17.0 

6.5 

18.5 

7.5 



" 

" 1H823::iZ( ) 

.082 

■■ 

7.0 

19.0 

" 




" 1H913'1Z( ) 

.091 

" 

" 

" 

" 




" 1H104I1Z( ) 

.1 

II 

7.5 

19.5 

" 

" 


" 

" 1H114nZ( ) 

.11 

" 

8.0 

20.5 

" 




" 1H1247]Z( ) 

.12 

■■ 

8.5 

" 


" 


" 

" 1H134nZ( ) 

.13 

( 

- 

21.0 


" 



" 1H154nZ( ) 

.15 

20.0 

8.0 

20.5 

10.0 




" 1H164nZ( ) 

.16 

" 

8.5 

" 

" 

" 


" 

" 1H184nZ( ) 

.18 


9.0 

21.0 

" 

" 


" 

" 1H204nZ( ) 

.20 

" 

9.5 

21.5 

" 

" 


" 

'■ 1H224nZ( ) 

.22 

1 n 

" 

22.0 




" 

" 1H244nZ( ) 

^24 ' 

" 

10.0 

22.5 




" 

" 1H274r]Z( ) 

.27 

" 

10.5 

23.0 

" 

" 


" 

" 1H304nZ( ) 

.30 

22.5 

9.5 

24.0 

12.5 

o 

bo 



" 1H334nZ( ) 

.33 

M 1 

10.0 

24.5 

" 




" 1H364nZ( ) 

.36 

M 

10.5 

25.0 

" 



" 

" 1H394nZ( ) 

.39 

11.0 

" 





" 1H434nZ( ) 

.43 


11.5 

25.5 





" 1H474nZ( ) 

.47 

" 

12.0 

26.0 

" 



" 


-Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping) 


I-Cap. tol. code 
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Rating & Dimensions 

100VDC Cap. tol. ±1%(F), ±2%(G), ±5%(J) (±5% only for 0.0001-0.00091 pF) 



Cap. 

(HF) 

Dimensions (mm) 



Part No. 

L max. 

T max. 

H max. 

S±0.8 

0d±O.O5 


style 

ECQP1101JZ( ) 

.0001 

10.0 

5.0 

13.0 

cn 

b 

0.6 


N 

" 1111JZ( ) 

" 1121JZ( ) 

.00011 

■■ 


■■ 

" 

" 


" 

.00012 


■■ 

" 


" 



" 1131JZ( ) 

.00013 


" 






" 1151JZ( ) 

.00015 


" 





" 

" 1161JZ( ) 

.00016 

" 




" 


" 

" 1181JZ( ) 

.00018 







" 

" 1201JZ( ) 

.0002 


" 






" 1221JZ( ) 

.00022 

" 

" 

" 

" 

" 


" 

'■ 1241JZ( ) 

.00024 

" 


" 

" 

" 


" 

" 1271JZ( ) 

.00027 


" 

" 

" 

" 


" 

" 1301JZ( ) 

.0003 

" 


" 

" 

" 


" 

" 1331JZ( ) 

.00033 

" 


" 

" 

" 


" 

" 1361JZ( ) 

.00036 

" 


" 

" 

" 



" 1391JZ( ) 

.00039 







" 

■■ 1431JZ( ) 

.00043 


" 






" 1471JZ( ) 

.00047 

" 


" 

" 

" 



" 1511 JZ( ) 

.00051 







" 

" 1561JZ( ) 

.00056 







" 

" 1621JZ( ) 

.00062 


" 

" 

" 

" 



" 1681JZ( ) 

.00068 

II 

" 

" 

" 

" 


" 

" 1751JZ( ) 

.00075 

II 

" 

" 

" 

" 



" 1821JZ( ) 

.00082 

" 

" 

" 


" 



" 1911JZ() 

.00091 

" 

" 

" 

" 

" 


" 

" 1102nZ( ) 

.001 

" 


" 

" 

" 


II 

" iii2 nz() 

.0011 





.. 

_1 


" 1122 nz() 

.0012 


" 





" 

" 11321 1Z( ) 

.0013 

" 


" 

" 

" 


" 

" ii52r: iz( ) 

.0015 





" 


" 

" 1162:1Z( ) 

.0016 


" 



" 


" 

" 1182nz( ) 

.0018 

" 

" 

" 

" 

" 



" 1202nz( ) 

.002 

" 

" 

■■ 





" 12221 IZ( ) 

.0022 

" 

" 


" 




" 1242riz( ) 

.0024 


" 

" 

" 

" 



" 1272nZ( ) 

.0027 

" 


" 

" 

'■ 


" 

" 1302nz( ) 

.003 

" 


" 

" 

" 



" 1332nz( ) 

.0033 


n 

" 





" 1362nz( ) 

.0036 



■■ 





" 1392nz( ) 

.0039 

” 



" 

" 



" 1432nz( ) 

.0043 



" 





" 1472nz( ) 

.0047 


■■ 





'■ 

" 1512az( ) 

.0051 

" 


" 

" 

" 



'■ 1562nz( ) 

.0056 

" 

" 

.. 


" 



" 1622az( ) 

.0062 

" 

5.5 


" 


" 

" 1682nz( ) 

.0068 

" 

" 

" 

" 

" 


" 


- Cap. tol. code 
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Film Capacitors 

Polypropylene Type ECQ-P Series 


Rating & Dimensions 

100VDC Cap. tol. +1%(F), ±2%(G), ±5%(J) 


Part No. 

Cap. 

(4F) 

Dimensions (mm) 

— 

Crimped 

style 

L max. 

T max. 

H max. 

S±0.8 

0d±O.O5 

ECQP1752 'Z( ) 

.0075 

13.0 

(12.0) 

5.5 

14.0 

5.0 

0.6 

T 

" 1822 :z( ) 

.0082 

(■■) 

" 

" 

" 



" 1912 Z( ) 

.0091 

(■■) 

5.0 

13.0 

" 



" 1103 Z( ) 

.01 

(") 


13.5 




" 1113 Z( ) 

.011 

(") 

" 

" 



'■ 


1123 Z( ) 

,012 

('■) 

" 

" 


" 

" 

" 

1133 Z( ) 

.013 

(■') 


" 


" 

" 

" 1153 Z( ) 

.015 

('■) 

5.5 

14.0 

" 

" 

" 

" 1163 iZ( ) 

.016 

('■) 

" 

„ 




'■ 1183 IZ() 

.018 

('■') 

6.0 

15.0 

_ .. ..... .. 


M 

" 1203 iZ( ) 

.02 

16.0 

5.5 

" 


" 


" 1223 IZ( ) 

.022 

" 

" 

" 




" 1243 IZ( ) 

.024 1 

" 

" 

" 

" 

" 

'' 

" 1273 Z( ) 

.027 

" 

6.0 

" 




" 1303 ;Z( ) 

.03 

" 

" 

15.5 




" 1333 iZ( ) 

.033 

" 

6.5 

" 


i. 


" 1363 !Z( ) 

.036 

" 

" 

" 




" 1393 iZ( ) 

.039 


7.0 

16.0 

" 


" 

" 1433 Z( ) 

.043 


7.5 

" 

" 

" 


" 1473 IZ( ) 

.047 

" 

" 

16.5 

" 

" 


" 1513 \Z{ ) 

.051 

18.0 

6.5 

17.0 

7.5 

" 


" 1563 Z( ) 

.056 


" 

" 


" 


" 1623 !Z( ) 

.062 


7.0 

17.5 


" 

IHDH 

" 1683 IZ( ) 

.068 


" 



" 

mu 

" 1753; 1Z( ) 

.075 

■■ 

" 

18.0 

" 


HHBHH 

" 1823 !Z( ) 

.082 


" 

18.5 



IHHl 

" 1913 iZ( ) 

.091 


7.5 

" 


" 


” ii04nz() 

.1 

18.5 

" 

19.0 


" 

" 

" 1114, !Z( ) 

.11 ' 

" 

” 

,1 

10.0 

" 

" 

" 1124nz() 

.12 

" 

8.5 

19.5 



" 

" 1134i lZ( ) 

.13 

" 

9.0 

200 ! 



" 

" 1154; iZ( ) 

.15 


9.5 

20.5 

" 

" 

" 

" 1164; 1Z( ) 

.16 


" 

" 

12.5 


N 

" 1184nZ( ) 

.18 

19.0 

10.0 

21.0 



" 

" 1204i ;iZ( ) 

.20 

" 

10.5 

21.5 



" 

" 1224; Z( ) 

.22 

" 

11.0 

22.0 



" 

" 1244r IZ( ) 

.24 

25.0 

9.0 

21.5 

" 

0.8 

T 

" 1274r IZ( ) 

.27 

" 

9.5 

22.0 

" 

" 

'■ 

'■ 1304r]Z( ) 

.30 

" 

10.0 

22.5 



" 

N 

□ 

CO 

CO 

.33 

" 

" 

23.0 



" 

" 1364nz( ) 

.36 

" 

10.5 

23.5 

" 

" 

" 

" 1394nZ( ) 

.39 

" 

11.0 

24.0 



" 

" 1434nZ( ) 

.43 

" 

11.5 

24.5 



" 

" 1474nZ( ) 

.47 

" 

12.0 

25.0 

" 

" 

" 


^Suffix for lead crimped or taped type (W: Self mounting crimped lead 3,9: Crimped lead taping) 
-Cap. tol. code 


* Dimensions in () are for taped product 
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Film Capacitors 
Polypropylene Type 


ECQ-F Series 


This series is recommended for applicatons where high 
frequency and high current are required. 

Features 

• Excellent frequency characteristics 

• Excellent temperature characteristics 

• Low dissipation factor 

• High insulation resistance 

• Excellent moisture resistance due to wax 
impregnation 



Specifications 


Operating Temperature Range 

-25~ +85 °C (For a higher temperature than 70 °C, derating is required. See page 145) 

Rated Voltage 

200V, 400V, 630VDC, 125VAC (Derating is required according to cap. value. See page 145) 

Capacitance Range 

0.001 |uF~0.47|4F 

Capacitance Tolerance 

±5%(J), ±10%(K), ±20%(M) 

Dissipation Factor 

0.1% max. (20 °C, 1kHz) 

Withstanding Voltage 

Between terminals: Rated voltage (VDC) x 250% 1 ~ 5s, 125VAC x 230% 60s (For type 1A only) 

Between terminals and enclosure: 10OOVAC 60s (For type 1A only) 

Insulation Resistance 

C<0.33|uF: 45000IVinmin. (20°C, 100VDC60s) 

C>0.33|liF: 15000Mn»iLiFmin. 

2000MQmin. (20 °C, 500VDC 60s) (For type 1A only) 

Construction 

Polypropylene film, non-inductive, phenolic epoxy resin coating, wax impregnation 


Dimensions 


Type-1 


Type-2(Suffix H) 



Xmax 


!_l 


V 


0 d 

Solder-plated 
U Copper-clad steel wire 



styles Style D 


Marking 

example 


(200VDC) 

(125VAC 0.001-0,OOlSm 

J104 U-K 
pQ @ 200V 

Date code 

102M 

AC12SV 

(400VDC) 

(630VDC 0,0047~0.22FF) 

W-K104K 

p{] (M) 630V O-j 

(125VAC 0,0022 - 0.22l^F) 

222.M 

p0@r^ 

Date code 

Date code 

(630VDC0.001-D,0039ijF) 


hi02K 

Date code 

* 


Explanation of Part Numbers 


E 

C 

Q 

F 


Common Type Dielectric & 
Code I construction 


I 


Code 

Type 

Q 

Plastic film capacitor 


Rated Voltage 

1A 

125(AC) 

2 

200(DC) 

4 

400(DC) 

6 

630(DC) 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10 -power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 |jF 


Suffix 


Suffix 


Capacitance 
Tolerance (%) 

J 

±5 

K 

±10 

M 

±20 


Lead Style 


Panasonic 


134 












Rating & Dimensions 

200VDC Cap. tol. ±5%(J), ±10%(K), ±20%(M) 




Dimensions (mm) 


Crimped 

Part No. 

(ttF) 

Lmax 


H max. 

F+1.25 


S+0.8 

0 d 

style 




Type-1 

Type-2 

Type-1 


Type-2 

±0.05 

Type-2 

ECQF2223 !S( ISH) 

.022 

18.5 

6.0 

12.0 

17.0 

13.5 


10,0 

0.6 

B 

" 2273i lS(r ISH) 

.027 


" 

12.5 

17.5 

" 


'■ 

" 

" 

■' 2333' iS(! ISH) 

.033 

" 

." _.j 

13.0 

18.0 

" 


" 

" 

" 

" 2393 iS( ISH) 

.039 



14.5 

19.5 

" 

1 

" 

" 

" 

“ 2473' IS(; ISH) 

.047 

" 

6.5 

15.0 

20.0 



" 

" 

" 

" 2563 IS( iSH) 

.056 

" 

7.0 

15.5 

20.5 



15.0 


D 

" 2683 IS( ISH) 

.068 

" 

7.5 

16.0 

21.0 

" 


" 

" 

" 

" 2823 iS( ISH) 

.082 

24.5 

7.0 

15.5 

20.5 

19.5 


" 

0.7 

B 

'■ 2104 1S( ISH) 

.1 

„ 

. 

8.0 

" 

" 


" 

" 

" 

" 2124 iS(' ISH) 

.12 


7.5 

16.0 

21.0 

23.0 




" 

" 

" 2154 IS( ISH) 

.15 

25.0 

8.5 

17.0 

" 


20.0 

" 

D 

" 2184 iS(^ ISH) 

.18 

" 

9.5 

18.0 

24.0 



" 

" 

" 

" 22241 IS(; ISH) 

.22 

25,5 

10.0 

18.5 

24,5 

" 


" 

" 

" 

" 2274 IS(! iSH) 

.27 

" 

11.0 

20.0 

26.0 





II 

" 2334^’iS(' ISH) 

.33 

26,0 

12.0 

21.0 

27.0 



" 



" 2394’ ISf ISH) 

.39 

'■ 

13.5 

22.0 

29.0 

" 


" 

0.8 

" 

" 2474nSf iSH) 

.47 

26.5 

14.5 

23.5 

31.5 

" 


„ 

" 

" 

400VDC Cap. tol. 

±5%(J), ±10%(K), ±20%(M) 





ECQ F4822, iZ( IZH) 

.0082 

18.5 

7.0 

13.0 

18.0 

13.5 


10.0 

0.6 

B 

" 4103.IZ(; IZH) 

.01 


14.5 

19.5 



" 

" 


" 4123 Z(! IZH) 

.012 


" 


" 

" 


" 

" 

■■ 

" 4153!nZCZH) 

.015 

" 

■■ 

" 


" 


" 

" 


” 4183[:iZflZH) 

,018 


" 

" 




" 

" 


'■ 42231 Z(; IZH) 

.022 

" 

7.5 

15.0 

20.0 

" 


" 

" 

" 

" 4273 !Z(MZH) 

.027 

■' 

8.0 

17.0 

22.0 

22.5 



" 

" 

■■ 

" 4333 ZflZH) 

.033 


8.5 

17.5 

n 


15.0 

" 

D 

" 4393 Z( ZH) 

,039 

" 

9.0 

18.0 

23.0 


" 

" 


" 4473:1Z( ZH) 

,047 

■’ 

10.0 

18.5 

23.5 



" 

„ 

" 

" 45631.Z( ZH) 

.056 

24.5 

8.0 

17,0 

22.0 

19.5 


" 

0.7 

B 

" 4683nz(; ZH) 

.068 

- 

9.0 

18.0 

23.0 

" 


" 

■' 

" 

" 4823']Z(i IZH) 

.082 

■■ 

10.0 

18.5 

23.5 



" 

" 

'■ 

" 4104| Zf ZH) 

.1 

25.0 

10.5 

19.5 

26.5 

" 


20.0 


D 

" 4124nZ(nZH) 

.12 

■■ 

11.5 

20,5 

27.5 

1 -— 


" 

■' 


" 4154rjZ(: ZH) 

.15 

25.5 

12.5 

21.5 

28.5 

" 


" 

" 

" 

" 41841 IZflZH) 

.18 

32.0 

■■ 


27.5 

25.5 



0.8 

B 

" 4224nZf ZH) 

.22 

■' 

13.0 

'■ 

" 



" 

" 


" 4274'Z(: ZH) 

.27 

■■ 

15,5 

24.5 

30.5 





" 

" 4334rZ(rZH) 

.33 


16.0 

25.0 

31.0 



" 


'■ 

" 4394nznZH) 

.39 

39.0 

16.5 



31.0 



■■ 

" 

" 4474 Z( ZH) 

.47 

" 

17.0 

25.5 

31.5 

" 


" 

" 

" 


^ “H” suffix for crimped lead 
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ECQ-F Series 


Film Capacitors 
Poiypropylene Type 


Rating & Dimensions 

630VDC Cap. tol. ±5%(J), ±10%(K), ±20%(M) 


Part No. 

Cap. 

(HF) 

Dimensions (mm) 

Crimped 

style 

L max. 

T max. 

H max. 

F+1.25 

S±0.8 

0d 

±0.05 

_ 

Type-1 

Type-2 

Type-1 

Type-2 

Type-2 

ECQ F6102nZ(nZH) 

.001 

12.5 

6.0 

12.0 

17.0 

8.5 

10.0 

g 

D 

" 6122nZpZH) 

.0012 

" 

" 

" 


" 


u 

" 

" 6152nZpZH) 

.0015 

" 

" 

" 

" 

" 

" 


" 

" 6182nzpZH) 

.0018 

" 

" 

" 

" 

" 

" 



" 6222nZpZH) 

.0022 

" 

" 

13.5 

18.5 


" 

" 

_ 

" 

" 6272nZpZH) 

.0027 

" 

6.5 

14.0 

19.0 


" 


" 

" 6332nzpZH) 

.0033 

'■ 

7.0 

14.5 

19.5 

" 

" 


" 

" 6392nZpZH) 

.0039 

" 

7.5 

15.0 

20.0 

" 


„ 


" 6472nzpZH) 

.0047 


7.0 

12.5 

17.5 

13.5 



B 

" 6562E]ZPZH) 

.0056 


7.5 

13.0 

18.0 




" 

■' 6682nzpZH) 

.0068 


7.0 

12.5 

17.5 

" 



" 

" 6822nzpZH) 

.0082 

" 

" 

14.5 

19.5 

" 



" 

" 6103nzpZH) 

.01 


7.5 

15.0 

20.0 

" 

" 



" 6123nZpZH) 

.012 

" 

" 

16.5 

21.5 


" 



" 6153nzpZH) 

.015 

" 

8.0 

17.0 

22.0 

" 

15.0 

" 

D 

" 6183nzpZH) 

.018 


8.5 

18.0 

23.0 

" 

" 

M 

" 

" 6223nzpZH) 

.022 

" 

9.5 

18.5 

23.5 i 

" 


" 

" 

'■ 6273nzpZH) 

.027 

24.5 

8.0 

17.0 

22.0 : 

19.5 

" 

0.7 

B 

" 6333nZpZH) 

.033 

•• 

9.0 

17.5 

22.5 1 

" 

" 


" 

" 6393[:]Z([::iZH) 

.039 


10.0 

18.5 

23.5 

" 




" 6473nzpZH) 

.047 

25.0 

10.5 

19.5 

24.5 

" 

" 


" 

" 6563nzpZH) 

.056 

" 

11.5 

20.0 

27.0 

" 

20.0 


D 

" 6683nzpZH) 

.068 

25.5 

12.5 

21.0 

28.0 


1 ^ ' 


" 

" 6823nzpZH) 

.082 

32.0 

12.0 

20.5 

26.5 

25.5 


0.8 

B 

" 6104nzpZH) 

.1 

" 

12.5 

21.0 

27.0 


" 


" 

" 6124nZpZH) 

.12 

» 

14.5 

23.5 

29.5 




" 

" 6154nzpZH) 

.15 

■' 

15.0 

24.0 

30.0 

" 




" 6184f:]ZpZH) 

.18 

39.0 

16.0 

24.5 

30.5 

31.0 


II 


" 6224DZPZH) 

.22 

" 

" 

" 

" 

" 

" 

II 

" 


125VAC Cap. tol. ±10%(K), ±20%(M) 


ECQ F1A102nD(nDH) 

.001 

15.0 

7.5 

13.5 

18.5 

8.5 

10.0 

0.6 

D 

" 1A152nD(rJDH) 

.0015 

" 

8.0 

14.0 

19.0 


" 

" 

" 

" 1A222nD(nDH) 

.0022 

" 


15.5 

20.5 


" 

'■ 

" 

" 1A332nD(nDH) 

.0033 

'■ 

9.0 

16.5 

21.5 


" 

" 

" 

" 1A472nD(nDH) 

.0047 

21.0 

" 

14.5 

19.5 

13.5 


" 

B 

" 1A682nD(nDH) 

.0068 

'■ 

" 

15.0 

20.0 

" 

" 



" IAIOSQDPjDH) 

.01 


9.5 

17.0 

22.0 

■■ 

" 



" 1A153nD(nDH) 

.015 


10.0 

19.0 

24.0 

" 

15.0 

" 

D 

" 1A223nD(nDH) 

.022 

" 

11.5 

20.5 

25.5 


■■ 

II 

" 

" 1A333nD(nDH) 

.033 

26.5 

10.5 

20.0 

25.0 

19.5 


0.7 

B 

'■ 1A473nD(nDH) 

.047 

" 

12.5 

21.5 

26.5 

'■ 

" 

" 

'■ 

" 1A683nD(nDH) 

.068 

27.0 

14.0 

23.0 

30.0 

■■ 

20.0 

■■ 

D 

" 1A104nD(nDH) 

.1 

33.0 

■■ 

23.5 

28.5 

24.5 

" 

0.8 

B 

" 1A154nD(nDH) 

.15 

" 

17.0 

26.0 

31.0 

■■ 


- 

" 

" 1A224nD(nDH) 

.22 

40.0 

18.0 

26.5 

31.5 

31.0 

" 

" 



Cap, tol. code 


* “H” suffix for crimped lead 


Panasonic 
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Film Capacitors 

Interference Suppression Type-Class X2 


ECQ-UV Series 


This series is especially designed for radio interference 
suppressors in accordance with UL/CSA and European 
safety regulations class X. 

Self-healing metallized polyester and flame resistant 
preformed case-with epoxy endfill. 

Features 

• Excellent active and passive flame-resistant 
properties 

• Overvoltage stress withstanding 

• Wide capacitance range (0.001 pF to 1.0 pF) 

Specifications 


Reference Standard 

UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV 

Operating Temperature Range 

-40 to +85 °C 

Rated Voltage 

200V AC (UL1414: 125VAC) 

Capacitance Range 

0.001 luF to I.OjLiF 

Capacitance Tolerance 

±10%(K), ±20%(M) 

Dissipation Factor 

1.0% max. (20 ^C, 1kHz) 

Withstanding Voltage 

Between terminals C<0.0068^F: 1500VAC, 2121VDC 60s 
between terminals q>0.0068|uF: 10OOVAC, 1768VDC 60s 

Between terminals and enclosure: 2000VAC 60s 

Insulation Resistance 

C<0.33^F: 15000Mamin. (20°C, 100VDC 60s) 

C>0.33|uF: 5000Mn»)LiFmin. 

2000Mamin. (20 °C, 500VDC 60s) 

Construction 

Metallized polyester film, flame retardant plastic case, flame retardant resin endfill 



Applicable Standard & Approval Number 


UL 

UL1414 

Across-the-Line Capacitors 

Antenna-Coupling and Line-By-Pass Components 

File No. E62674 

UL1283 

Electromagnetic Interference Filters. 

File No. E79502 

CSA 

CSA C22.2 No. 0-MI 982, No. 1-Ml 981 

Across-The Line, Antenna-Isolation 
and Line-by-Pass Capacitor 

File No. LR35752 


Class X 


Class Y (0.001 ~Q.Q068 |liF) 


SEMKO 


SS 443 04 14 


Class X2 Reg No. 8804123 


0 . 001 - I . O^F 


Reg. No, 8804123 


DEMKO 

NEMKO 


Afsnit 21 


Class X2 Ref No. 93236EC 


0 . 001 - 1 . 0 | liF 


Ref No. 93236EC 


NEMKO 132 


Class X2 Ref No. 37892 


0.001-1.0)liF 


Ref No. 37894 


El 


IEC384/14 


Class X2 Reg.No. 110918-01-02 


0 . 001 - 1 . 0 | tF 


Reg No. 110918-01-02 


VDE 


VDE 0565-1 


Class X2 File No. 4811.6-4670-1070 


0 . 0082 - 1 . O^iF 


File No. 4811.6-4670-1070 


SEV 


SEV1055 


Class X Ref No. 88, 1 00318, 01 


0.1-1.0nF 


Explanation of Part Numbers 


E 

ic 

Q 

U 


Common Type Dielectric & 
Code I construction 


I 


Code 

Type 

Q 

Plastic film capacitor 


Rated Voltage 
2Arr 250(AC) 


Rated Capacitance 

The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10 -power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 ^iF 


Suffix 


Suffix 


Capacitance 
Tolerance (%) 

K 

±10 

M 

±20 


Lead Style 
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FilmCapacitors 

Interference Suppression Type-Class X2 _ ECQ-UV Series 

Dimensions & Marking 


(Type 1) (Type 2) 





(Tolerance of the lead exit point) 



STYLE 1. _ 

(0.001-0.0068UF) 

STYLE 2. _ 

(0.0082-0.047 mF) 

STYLE 3. _ 

(0.056-0.082mF) 

STYLE 4. 

(0.1-0.22m F) 

STYLE 5. _ 

(0.27~1.0mF) 


(Marking Example) 


A SIDE 

B SIDE 

C SIDE 

Ig) OOljiFK 

^ ECQ-UV 

(250V/UL1283) 

W (125V/UL1414) 

/X 25nv ' Y/X2 

40/085/21 (Fj) □ 

@) 01 hfk 

^ ECO UV 
'is (250V/UL1283I 
(125V/UL1414j 

250V-X2 

40/085/21 (H) □ 

_ 056m FK 
'^250~X2 

^ ECO-UV 

f250V/UL1283i 

Iki (125V/UL1414) 

<^5 MKT®® 
56^A 40/085/21 □ 

(S) ''' 

_ 1 MFK 
®250'X2 

®®250'X2 

^ f-CO-UV 

VSU (250V/UL1283I 
^ (125V/UL'414j 

^ ECQUV 

:s)(n)(S)(@ 

XX MKT 

<^GPF (250V/UL1283) 
565-lA (125V/UL1414) 

<^> MKT ® ® 
565-IA 40/085/21 □ 

©tils ®® 


40.085/21 □ 


1055 


(Note) Only ±10% as cap 
tol. to be marKed 
as "K" 

□ Date code 


Rating & Dimensions 


Part No. 

Cap. 

Dimensions (mm) 

(mF) 

L+0.5 

T±0.5 

H±0.5 

1+ 

o 

0d±O.O5 

P 

p,+1.4 

U -0.6 

ECQ U2A102nV 

.001 

17.5 

4.0 

10.5 

15.0 

0.6 

0±0.5 

1.3 

" 2A122nV 

.0012 


" 

" 

" 


" 

" 

" 2A152nV 

.0015 


" 

" 

-■ 



II 

" 2A182nV 

.0013 

" 

" 

" 

" 


" 

II 

" 2A222nV 

.0022 

" 

" 

" 

" 


" 

'■ 

" 2A27Z~N 

.0027 

" 

" 

" 

" 


" 

" 

" 2A332nV 

.0033 

■' 

" 

" 

" 


" 

" 

" 2A392I.IV 

.0039 


" 

" 

" 


" 

" 

" 2A472riV 

.0047 

" 

" 

" 



" 


" 2A562l']V 

.0056 


" 

" 




II 

" 2A632nV 

.0063 

" 

" 





II 

" 2A322nV 

.0082 

" 

" 

" 



" 

II 

" 2A103nV 

.01 


" 

" 



" 

" 

" 2A123nV 

.012 

" 

" 

" 




II 

" 2A153nV 

.015 

" 

" 

" 




" 

" 2A133nV 

.018 

■■ 

4.5 

„ 




" 

" 2A223nV 

.022 

" 

" 





II 

" 2A273nV 

.027 

" 

" 

13.0 



" 

II 

" 2A333I7V 

.033 


" 

" 





" 2A393I IV 

.039 


5.5 

12.5 

" 

" 



" 2A473nV 

.047 

" 

" 

" 



" 

'■ 

2A563nV 

.056 

" 

7.0 

14.0 

" 


" 

" 

" 2A633nV 

.068 

" 

" 

" 

" 



" 

" 2A323nV 

.082 

- 

8.0 

15.0 




" 

■' 2A104nV 

■1 



" 

" 

CO 

d 


" 

" 2A124nV 

.12 

25.5 

6.5 

16.5 

22.5 


" 

1.5 

" 2A154i:iV 

.15 

" 

" 

" 

" 


" 


" 2A134I IV 

.18 


8.5 

17.0 



" 


" 2A224i:]V 

.22 



" 



" 


" 2A274nV 

.27 

30.5 

10.0 

18.0 

27.5 


0±0.75 


" 2A334nV 

CO 

CO 

■' 

'■ 

■■ 

" 


" 


" 2A394nV 

.39 

" 

12.0 

20.0 

" 


" 


" 2A474nV 

.47 


" 

" 

" 




" 2A564nV 

.56 


13.5 

23.5 

" 



" 

" 2A634nV 

.68 



■' 

" 




" 2A324nV 

.82 


16.5 

26.5 

" 



" 

" 2A105nV 

1.0 

" 

11 

" 

" 


" 

" 


—Cap. tol. code K: ±10% M: ±20% 


Panasonic 
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Film Capacitors 

Interference Suppression Type-Class Y 


ECQ-UY Series 


European Safety standard approved as class Y and 
UL/CSA approved for across-the line & antenna¬ 
coupling and line-by-pass applications. 

Metallized polyester film and flame retardant epoxy resin 
is used for the enclosure. 

Features 

• Self-healing property 

• Overvoltage stress withstanding 

• Excellent active and passive flame-resistant 
properties 

Specifications 


Reference Standard 

UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV, BS 

Operating Temperature Range 

-40- +100°C 

Rated Voltage 

250VAC 

Capacitance Range 

0.001-0.047^F 

Capacitance Tolerance 

±10%(K), ±20%(M) 

Dissipation Factor 

1 .0% max. (20 °C, 1kHz) 

Withstanding Voltage 

Between terminals: 2000VAC 60s 

Between terminals and enclosure: 2000VAC 60s 

Insulation Resistance 

15000Mnmin. (20 °C 100VDC 60s), aoOOMnmin. (20 “C 500VDC 60s) 

Construction 

Metallized polyester film, flame retardant epoxy resin coating 



Applicable Standard & Approval Number 

Type ECQ-UY_ 



Applicable Standard 

Approval Number 

UL 

UL1414 

File No. 62674 

CSA 

C22.2 No. 0-MI 982, No. 1 Ml981 

File No. LR35752 

SEMKO 

SS 443 04 14 

Class Y/X 2 

Reg No. 9017269 

DEMKO 

Afsnit 21 

Class Y/X 2 

Ref No. 98495 EC 

NEMKO 

NEMKO 132 

Class Y/X 2 

Ref No. E44180 

El 

E384/14 

Class Y/X 2 

Reg No. 133865-01 

VDE 

VDE 0565-1 

Class Y/X 2 

Ref No. 4811.6-4670-1080 

SEV 

SEV 1055 

Class Y 

Ref No. 90. 1 01068, 02 

BSI 

BS415 

Certificate No. 7171 


Explanation of Part Numbers 


LU 

o 

Q 

U 


Common 

Code 


Type Dielectric & 

I construction 


Code 

Type 

Q 

Plastic film capacitor 


Rated Voltage 


2A 250(AC) 


Y^ 



-T- 

Suffix 

Suffix 


h 




Rated Capacitance 


The two first digits indicate 
the two most significant dig¬ 
its of the capacitance value, 
and the third indicates the 
10 -power of the capacitance 
value expressed in picofar¬ 
ads. 

Examples: 

104=100000pF=100nF=0.1 jjF 


Capacitance 
Tolerance (%) 

K 

±10 

M 

±20 


Lead Style 
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Film Capacitors 

Interference Suppression Type-Class Y 


ECQ-UY Series 


Dimensions & Marking 


Type-1 



Type-2 
(Suffix B) 




\ —(( 1' 


-1 , 

S±0.8_j 

S±0.8 

Style B 

Style 0 


Marking example 


Solder-plaled 
Copper-clad sfeel-wire 


Marking 

Style 

(a) Side 

(b) Side 

Style-1 

OOlpF K 

(D® ® ® 


250V-Y/X2 □ 

40/100/21 

0.001 ~ 

ECQ-UY 

565-1A 

GMF MKT 

0.022MF 

@ @ 

style-2 



0.027'- 

, D'l- 40/100/2) ECPUV 


0.047MF 




□ Date code 



Rating & Dimensions 
250VDC Cap tol. ±10%(K), ±20%(M) 




Dimensions (mm) 

Grin 

Part No. 

(^F) 



H max. 

F±1.0 

S±0.8 


StN 




Type-1 

Type-2 

Type-1 

Type-2 


Typ 

ECQ U 2A102[:]Y( ) 

.001 

12.0 

6.0 

11.5 

16.5 

10.0 

7.5 

CO 

d 

c 

" 2A122nY( ) 

.0012 

" 

" 

II 


" 

" 

" 


" 2A152nY( ) 

.0015 

" 

6.5 

11 



" 

" 


" 2A182nY( ) 

.0013 

" 

" 

II 


" 

" 



" 2A222nY( ) 

.0022 

" 




" 

" 

" 


" 2A272nY( ) 

.0027 

" 

,1 


-ii- 

" 




" 2A332nY( ) 

.0033 

" 

7.0 

12.0 

17.0 

" 




" 2A392nY( ) 

.0039 

" 


12.5 

17.5 

" 


" 


" 2A472nY( ) 

.0047 


7.5 

13.5 

18.5 

" 

" 

" 


" 2A562nY( ) 

.0056 

" 

8.5 

14.0 

19.0 

" 


" 


" 2A632nY( ) 

.0063 

18.5 

7.5 

13.0 

18.0 

15.0 


0.8 

E 

" 2A322nY( ) 

.0032 

" 

" 

13.5 

18.5 

" 


" 


" 2A103nY( ) 

.01 

" 

" 

15.0 

20.0 

" 




" 2A123nY( ) 

.012 

" 

LO 

00 

15.5 

20.5 

" 

,1 



" 2A153nY( ) 

.015 

" 

9.0 

16.5 

21.5 

" 

" 



2A133nY( ) 

.013 

'■ 

10.0 

17.5 

22.5 

" 

" 

" 


" 2A223nY( ) 

.022 

■’ 

11.0 

18.0 

23.0 

» 

" 

" 


" 2A273nY( ) 

.027 

23.5 

9.5 

16.5 

21.5 

20.0 

15.0 

" 


" 2A333nY( ) 

.033 

" 

10.0 

17.5 

22.5 

" 




" 2A393nY( ) 

.039 

" 

11.0 

18.5 

23.5 

'' 


" 


■' 2A473nY( ) 

.047 

" 

12.0 

20.0 

25.0 

" 

" 

" 



I-Cap. tol. code (K,r 


Panasonic 
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Film Capacitors 
Crimped/Straight Leads 


Taping/ Packaging Specifications 


Product Specification & Packaging 

Quantities for radial lead taping 


Type 

Rated volt. 

Cap. range (p.F) 

Cap. rank ()liF) 

Style 

Packing 

Qty./pack 

Type 

Suffix 




0 .0001-0.01 

A(D) 


2000 

No. 2 




0 .0001-0.22 

0.012-0.039 

A(D) 

Ammo 

2000 

No. 3 

! i: !3 



0.047-0.15 

A(D) 


1000 

No. 2 





0.18-0.22 

A(D) 


500 

No. 1 





0 .0001-0.01 

A(S) 


2000 

No. 2 



50VDC 

0 .0001-0.1 

0.012-0.039 

A(S) 

Ammo 

2000 

No. 3 

nr 14 




0.047-0.1 

A(S) 

1000 

No. 2 




0 .0001-0.22 

0.0001-0.047 

A(D) 

Reel 

2000 

No. 45 




0.056-0.22 

A(D) 


1000 

No. 45 





0.0001-0.047 

A(S) 


2000 

No.45 




0 .0001-0.1 


Reel 


No. 45 

i li 15 




0.056-0.1 

A(S) 


1000 





0 .0001-0.01 

A(D) 


2000 

No. 2 




0.0001-0.033 


Ammo 



nri3 




0.012-0.033 

A(D) 

2000 

No. 3 


ECQB(F) 



0 .0001-0.01 

A(S) 


2000 ' 

No. 2 


63VDC 

0.0001-0.033 


Ammo 



I.TTW 



0.120-0.033 

A(S) 

2000 

No. 3 




0.0001 -0.033 


A(D) 

Reel 

2000 

No. 45 

□ □9 



0.0001-0.033 


A(S) 

Reel 

2000 

No. 45 

□ □5 




0 .0001-0.01 

A(D) 


2000 

No. 2 




0 .0001-0.1 

0.012-0.015 

A{D) 

Ammo 

2000 

No. 3 

nns 



0.018-0.027 

A(D) 


1000 

No. 2 





0.033-0.1 

A(D) 


500 

No. 1 





0 .0001-0.01 

A{S) 


2000 

No. 2 





0.012-0.015 

A(S) 


2000 

No. 3 



100VDC 

0.0001-0.047 


Ammo 


No. 2 

c:i;:]4 



0.018-0.027 

A(S) 


1000 





0.033-0.047 

A(S) 


500 

No. 1 





0.0001-0.015 

A(D) 


2000 

No. 45 




0 .0001-0.1 

0.018-0.1 

Reel 



nn9 




A(D) 


1000 

No. 45 




0.0001-0.047 

0.0001-0.015 

A(S) 

Reel 

2000 

No. 45 

ni:i5 



0.018-0.047 

A(S) 


1000 

No. 45 





0 .01-0.12 

A(D) 


2000 

No. 3 




0 ,01-2.2 


Ammo 



□□3 




0.15-2.2 

A(D) 


1000 

No. 3 





0.01 -0.12 

A(S) 


2000 

No. 3 i 




0 .01-1.0 


Ammo 


No. 3 

nri 2 




0.15-1.0 

A{S) 


1000 



50VDC 


0 .01-0.12 

A(D) 


2000 

No. 41 



0 .01-2.2 

1 

0.15-0.68 

A(D) 

Reel 

1000 

No. 41 ; 

□ □9 



1 

0.82-2.2 

A(D) 


1000 

No. 43 





0 .01-0.12 

A(S) 


2000 

No. 41 


ECQV 


0 .01-1.0 

0.15-0.68 

A(S) 

Reel 

1000 

No. 41 

□ □5 




0.82-1.0 

A(S) 


1000 

No. 43 





0.01-0.39 

A(D) 


2000 

No. 3 




0 .01-1.0 


Ammo 



□ □3 




0.47-1.0 

A(D) 


1000 

No. 3 




0.01-0.15 


A(S) 

Ammo 

2000 

No. 3 

□ □2 


63 VDC 


0.01-0.39 

A(D) 


2000 

No. 41 




0 .01-1.0 

0.47-0.68 

A(D) 

Reel 

1000 

No. 41 

□ □9 




0.82-1.0 

A(D) 


1000 

No. 43 




0.01-0.15 


A(S) 

Reel 

2000 

No. 41 

□ □5 
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Film Capacitors 
Crimped/Straight Leads 


Taping/Packaging Specifications 


Product Specification & Packaging 


Quantities for radial lead taping 


Type 

Rated volt. 

Cap. range (|4F) 

Cap. rank {[xf) 

Style 

Packing 

Qty./pack 

Type 

Suffix 




0.01-0.068 

A(D) 


2000 

No. 3 




0.01-0.47 

0.082-0.1 

A(D) 

Ammo 

1000 

No. 3 

□ □3 



0 .12-0.22 

A(D) 

2000 

No. 3 




0.27-0.57 

A(D) 


1000 

No. 3 




0 .01-0.1 

0.01-0.068 

A(S) 

Ammo 

2000 

No. 3 

□ □2 

ECQV 

100VDC 

0.082-0.1 

A(S) 

1000 

No. 3 




0.01 -0.068 

A(D) 


2000 

No. 41 




0.01-0.47 

0.082-0.1 

A(D) 

Reel 

1000 

No. 41 

□ □9 



0 .12-0.22 

A(D) 

2000 

No. 41 




0.27-0.47 

A(D) 


1000 

No. 41 




0 .01-0.1 

0.01-0.068 

A(S) 

Reel 

2000 

No. 41 

nn5 



0.082-0.1 

A(S) 

1000 

No. 41 



0 .01-0.68 

0.01-0.33 

A{D) 

Ammo 

1000 

No. 1 

nn3 



0.39-0.68 

A{D) 

500 

No. 1 




0 .01-0.1 


A(S) 

Ammo 

1000 

No. 1 

nn2 


100VDC 

0 .01-0.68 


A(D) 

Reel 

1000 

No. 45 

.19 










0.82-1.0 


B 

Ammo 

100 

No. 4 

i 11 '13 




1 .2-2.2 

C 


500 

No. 4 




1 .2-3.3 

2.7 

C 

Ammo 

500 

No. 5 

1.in3 




3,3 

c 


400 

No. 5 




0.01-0.27 

0.01-0.082 

A(D) 

Ammo 

1000 

500 

No. 1 

No. 1 

ni:i3 



0.1-0.27 

A(D) 



0.01-0.33 


A(D) 

Reel 

1000 

No. 45 

□ □9 



0.01-0.15 


B** 

Ammo 

1000 

No. 4 

S[:i!:::i 


250VDC 


0.39-1.2 

C 


500 

No. 4 



0.39-1.5 

1.5 

C 

Ammo 

400 

No. 5 

□ □3 




0.01-0.33 


D 

Ammo 

1000 

No. 4 

Rni":i 




0.39-0.82 

E 


500 

No. 4 




0.39-1.5 

1 .0-1.2 

E 

Ammo 

400 

No. 5 

Ri'Tii . 1 




1.5 

E 


300 

No. 5 




0 .01-0.1 

0.01-0.027 

A{D) 

Ammo 

1000 

No. 1 

1 . 11 . 13 



0.033-0.1 

A(D) 

500 

No. 1 

ECQE(F) 

400VDC 

0 .01-0.1 


A(D) 

Reel 

1000 

No. 45 

1 .11.19 


0 .01-0.1 


D 

Ammo 

1000 

No. 4 

Rni':.] 



0.12-0.47 

0.12-0.33 


Ammo 

500 

No. 4 

No. 5 

Rnn 



0.39-0.47 

E 

400 



0.01-0.033 

0.01-0.027 

0.033 

A(D) 

Ammo 

1000 

500 

No. 1 

No. 1 

nn3 



A{D) 



0.01-0.033 


A(D) 

Reel 

1000 

No. 45 

□ □9 



0.047 


B 

Ammo 

1000 

No. 4 

□ □3 


1 


0.056-0.12 

C 


500 

No. 4 



630VDC 

0.056-0.22 

0.15-0.18 

C 

Ammo 

500 

No. 5 

I’l'ins 




0.22 

C 


400 

No. 5 




0.01-0.047 


D 

Ammo 

1000 

No. 4 

Rni.1 




0.056-0.12 

E 


500 

No. 4 




0.056-0.22 

0.15-0.18 

E 

Ammo 

400 

No. 5 

Rnn 




0.22 

E 


300 

No. 5 





0.001 -0.0047 

E 


500 

No. 4 





0.0056 

E 


400 

No. 4 



1000VDC 


0.0068-0.015 

E 

Ammo 

500 

No. 4 

Rnn 


0 .001-0.1 





0.018-0.022 

E 


400 

No. 4 





0.027-0.039 

E 


500 

No. 4 





0.047-0.068 

E 


400 

No. 5 





0.082-0.1 

E 


300 

No. 5 



F = 7.5mm straight lead taping 
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Film Capacitors 
Crimped/Straight Leads 


Taping/Packaging Specifications 


Product Specification & Packaging 


Quantities for radial lead taping 


Type 

Rated volt. 

Cap. range (jiF) 

Cap. rank (fiF) 

Style 

Packing 

Qty./pack 

Type 

Suffix 




0.001 -0.0047 

E 


500 

No. 4 





0.0056 

E 


400 

No. 4 


ECQE(F) 

1250VDC 

0.001-0.022 

0.0068 

E 

Ammo 

400 

No. 5 

Rnn 




0.0082-0.018 

E 


500 

No. 4 





0.022 

E 


500 

No. 5 





0.0082-0.012 

E 


400 

No. 4 



800VDC 

0.0082-0.027 

0.013 

E 

Ammo 

300 

No. 4 

Rriri 




0.015-0.027 

E 


300 

No. 5 





0.0056-0.0082 

E 


400 

No. 4 



10OOVDC 

0.0056-0.018 

0.0091 

E 

Ammo 

400 

No. 5 

RLin 

town 



0.01-0.018 

E 


300 

No. 5 



1000V ^ 


0.001-0.0043 

E 


400 

No. 4 



p-p 

0.001-0.0075 



Ammo 



Rfl 


1250VDC 


0.0047-0.0075 

E 


300 

No. 4 



1200V 


0.001 -0.002 

E 


400 

No. 4 



p-p 

0.001-0.033 



Ammo 



I 


1600VDC 


0.0022-0.033 

E 


300 

No. 4 





0.001 -0.047 

A(D) 


1000 

No. 1 




0.001-0.056 



Ammo 



□ □3 




0.056 

A{D) 


500 

No. 1 




CM 

O 

d 

i 

o 

o 

d 


A(S) 

Ammo 

1000 

No. 1 

CM 

□ 

□ 




0.068-0.27 

c 


500 

No. 4 




0.068-0.47 



Ammo 



□ □3 




0.33-0.47 

c 


400 

No. 5 



50VDC 

0.068-0.12 


D 

Ammo 

500 

No. 1 

ROD 



0.15-0.22 

E 


500 

No. 4 





0.27 

E 


400 

No. 4 




0.15-0.47 



Ammo 



RDD 




0.33 

E 


400 

No. 5 





0.39-0.47 

E 


300 

No. 5 




0.001-0.056 


A(D) 

Reel 

1000 

No. 45 

□ □9 

ECHS 


0.001-0.012 


A{S) 

Reel 

1000 

No. 45 

□ □5 




0.0001-0.015 

Q 

< 


1000 

No. 1 




0.0001-0.027 



Ammo 



□ □3 




0.018-0.027 

A(D) 


500 

No. 1 




0.0001-0.0047 


A(S) 

Ammo 

100 

No. 1 

□ □2 



0.033-0.12 


c 

Ammo 

5000 

No. 4 

CO 

□ 

□ 


100VDC 


0.068-0.1 

E 


500 

No. 4 





0.12-0.18 

E 


400 

No. 4 




0.068-0.47 



Ammo 



Rnn 




0.22 

E 


400 

No. 5 





0.27-0.47 

E 


300 

No. 5 




0.0001-0.027 


A(D) 

Reel 

1000 

No. 45 

□ □9 



0.0001-0.0047 


A(S) 

Reel 

1000 

No. 45 

□n5 




0.0001-0.022 

A(D) 


1000 

No. 1 




0.0001-0.033 



Ammo 



□ □3 


cn\/np 


0.024-0.033 

A(D) 


500 

No. 1 



OU VUw 


0.036-0.1 

c 


500 

No. 4 




0.036-0.13 



Ammo 



□ □3 

ECQP 



0.11-0.13 

c 


400 

No.5 



0.0001-0.018 


A{D) 

Ammo 

1000 

No. 1 

□n3 


100VDC 


0.02-0.13 

c 


500 

No. 4 




0.02-0.16 

0.15-0.16 

c 

Ammo 

500 

No. 5 

□ □3 
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Film Capacitors 
Crimped/Straight Leads 


Taping/Packaging Specifications 


Taping Specifications > All Taped Products 

Taping Type 


Shape 

Name 

Specification 

Taping Style 

Radial type 

Standard Taping 

5mm lead spacing with 12.7mm body width 

A (D), A(S) 

Odd size taping (1) 

5/7.5mm lead spacing with 15mm & up body width 

B,0, D, E 

Odd size taping (II) 

Other than above (Robotic Insertion) 

Please contact factory 


Radial taping dimensions 

Standard taping (mm) 



Odd size taping (i) (mm) 



Odd size taping (il) 

As the specification of taping changes with various conditions such as dimensions, lead spacing and insertion machine, please contact the nearest 
sales office for further information. 
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Film Capacitors 
Crimped/Straight Leads 


Taping/Packaging Specifications 


Dimensions (continued) 


'I 




F P, 





(Unit: mm) 


Code 

Style A ( ) 

Style B 

15.0+1.0 

Style C 

Style D 

Style E 

■ 

P 

12.7±1.0 

25.4±1.0 

15.011.0 

30.011.0 

1 

Po 

12.7±0.2 

15.0±0.2 

12.7±0.2 

15.010.2 

15.010.2 

■ 

Po 

— 

— 

25.410.2 

— 

30.010.2 

■ 

p, 

3.85±0.5 

5.0±0.5 

3.8510.5 

3.75+0.5 

3.7510.5 


p^ 

6.35±1.3 

7.5+1.3 

6.3511.3 

7.511.3 

7.511.3 

■ 

F 

5-0!o“f 

5-0!o“f 

5.0*“ 

7-5!S| 


■ 


16.0+0.5 
32.2 max. 
2.0 max. 


16.0±0.5 
37.0 max. 


0D, 


0 ± 2.0 
18.0±0.5 
9.5 min. 
9.0±0.5 
0-3.0 
16.0±0.5 
37.0 max. 
0 

7.0 max. 
4.0±0.2 
0.7+0.2 
11.0 max. 


16.03 
42.0 max. 


16.03 
42.0 max. 


Derating of rated voltage to capacitance value, 
ECQF and ECQP 


Cap. value(iLiF) 

Rated Voltage 

50VDC 

10OVDC 

200VDC 

400VDC 

630VDC 

0.11-0.12 

49V 

98V 

195V 

390V 

615V 

0.13-0.15 

47V 

95V 

190V 

380V 

600V 

0.16-0.18 

46V 

93V 

185V 

370V 

585V 

0.20-0.22 

45V 

90V 

180V 

360V 

570V 

0.24-0.27 

44V 

88V 

175V 

350V 


0.30-0.33 

42V 

85V 

170V 

340V 


0.35-0.39 

41V 

83V 

165V 

320V 


0.43-0.47 

40V 

80V 

160V 

300V 



Derating of rated voltage to operating Temperature, 
ECQF and ECQP 


















-ECQF V - 
ECQP \ 
50, lOOVDC 



40 50 60 70 80 


Ambient temp. (°C) 
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Film Capacitors 

Crimped/Straight Leads Taping/Packaging Specifications 

Explanation of Part Numbers 


Standard taping 



Odd size taping 



Packing 
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Film Capacitors 
Chip Type 


ECH-U(B)/ECW-U(B) Series 


Uses simple moldless construction and advanced 
manufacturing techniques, as well as well-established 
stacking technology. 

Features 


♦ V 


• Small size (minimum size 2.0 x 1.25 mm) 

• High moisture resistance (85 °C, 86 %RH, W. V x 1.0 
for 500 hours) 







Specifications 


Items 

Type ECHU (B) 

Type ECWU (B) 

Operating Temperature Range 

-55 to +125 °C 

-55 to+105 °C 

Rated Voltage 

16VDC, 50 VDC 

16 VDC, 50 VDC, 100 VDC 

Capacitance Range 

0.0001 to 0,1 nF 

0.001 to 0.22 ^F 

Capacitance Tolerance 

±2% (G), ±5%(J) 

±5% (J) 

Withstand voltage 

Between terminals: Rated volt. (VDC) x 175% 1-5s 

Between terminals: Rated volt. (VDC) x 175% 1 -5s 

Dissipation Factor 

<0.6% max. at 1 kHz 20 °C 

<1.0% max. at 1 kHz 20 '’C 

Insulation Resistance 

16 VDC: >3000IVIQ at 20 °C10 VDC 60s 

50 VDC: >3000Mn at 20 °C 50 VDC 60s 

16 VDC: >3000MQ at 20 °C 10 VDC 60s 

50 VDC: >3000Ma at 20 °C 50 VDC 60s 

100 VDC: >3000MQ at 20 °C 100 VDC 60s 

Soldering conditions 

Flow soldering: 260 °C max., 5 s max. 

Reflow soldering: 260 °C max. and 30 sec max. at more than 
230 °C (Temp, at cap. surface) 

Reflow soldering: 240 °C max. and 30 s max. at more than 
210 °C (Temp, at cap. surface) 

Construction 

Metallized Polyphenylene-sulfide Film 

Metallized Polyethylene-naphthalate Film 


Construction 


Dimensions in mm. 



‘Size code 

! 

! ^ 

W 

i 

i " 

i J’ 

i 20 

1,25 

i 0.8 

! ^^2 

20 

1,25 

1 '.0 i 

i HI 

32 

1,6 

O 

CD 

! 

3 2 

1 6 

1.0 

H3 

3 2 

1,6 

1.4 

Gt 

I 3.2 1 

' 2,5 

1,0 

! G2 

3.2 

1 2.5 

1.4 

G3 

3,2 

2.5 

2.0 

El 

4 8 

3.3 

1.4 

E2 

4,8 

3.3 

2.0 

E3 

4,8 

3 3 

2,8 


Explanation of Part Numbers 
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Film Capacitors 
Chip Type 


ECH-U(B)/ECW-U(B) Series 


Rating & Dimensions 



ECHU (B) 

ECWU (B) 

Cap. (nF) 

16 VDC 

50 VDC 

16 VDC 

50 VDC 

100 VDC 


Part No. 

Size 

Code 

Part No. 

Size 

Code 

Part No. 

Size 

Code 

Part No. 

Size 

Code 

Part No. 

Size 

Code 

0.0001 




ECHU1H101( )B5 

J1 







0.00012 




" 1H121( )B5 

" 







0.00015 




" 1H151( )B5 

" 







0.00018 




" 1H181( )B5 

■■ 







0.00022 




'■ 1H221( )B5 








0.00027 




" 1H271()B5 

■■ 







0.00033 




" 1H331( )B5 








0.00039 




" 1H391( )B5 

" 







0.00047 




" 1H471( )B5 

" 







0.00056 

Please use 



" 1H561( )B5 

'■ 

Please use 


Please use 




0.00068 

50 VDC rating 


■' 1H681( )B5 

" 

16 VDC or 


50 VDC rating 




0.00082 

of ECHU (B) 


" 1H821()B5 

•• 

50 VDC rating 


of ECHU (B) 




0.001 




*' 1H102{ )B5 

" 

of ECHU (B) 




ECWU1102JB5 

H2 

0.0012 




" 1H122( )B5 

" 





" 1122KB5 

" 

0.0015 




" 1H152( )B5 






*' 1152JB5 

" 

0.0018 




" 1H182( )B5 

" 





" 1182JB5 

" 

0.0022 




" 1H222( )B5 

" 





" 1222KB5 


0.0027 




" 1H272( )B5 

•• 





" 1272JB5 

" 

0.0033 

ECHU1C332( )B5 

J1 

" 1H332( )B5 

HI 



ECWU1H332JB5 

HI 

" 1332JB5 

H3 

0.0039 

" 1C392( )B5 

" 

" 1H392( )B5 

" 



" 1H392JB5 

" 

" 1392JB5 


0.0047 

" 1C472( )B5 

„ 

•' 1H472( )B5 

■■ 



■' 1H472JB5 

" 

" 1472JB5 

" 

0.0056 

" 1C562( )B5 

" 

" 1H562( )B5 

" 



" 1H562JB5 

" 

1562JB5 

G2 

0.0068 

” 1C682( )B5 


" 1H682( )B5 

" 



" 1H682JB5 


" 1682JB5 

" 

0.0082 

" 1C822( )B5 

J2 

1 

” 1H822( )B5 

H2 



" 1H822JB5 

H2 

" 1822JB5 

G3 

0.01 

'■ 1C103( )B5 

1. 

" 1H103( )B5 




'• 1H103JB5 

'■ 

” 1103JB5 

" 

0.012 

" 1C123( )B5 

HI 

■■ 1H123( )B5 

G1 

ECWU1C123JB5 

H2 

" 1H123JB5 

G1 

" 1123JB9 

El 

0.015 

" 1C153( )B5 

" 

" 1H153( )B5 

" 

'■ 1C153JB5 

.. 

" 1H153JB5 

" 

" 1153JB9 

" 

0.018 

" 1C183( )B5 

" 

1H183( )B5 

G2 

" 1C183JB5 

II 

" 1H183JB5 

G2 

" 1183JB9 

" 

0.022 

" 1C223( )B5 


” 1H223( )B5 

•• 

" 1C223JB5 

" 

" 1H223JB5 


" 1223JB9 

E2 

0.027 

" 1C273{ )B5 

H2 

" 1H273( )B5 

" 

" 1C273JB5 

" 

" 1H273JB5 

" 

1273JB9 

•> 

0.033 

" 1C333( )B5 

n 

'■ 1H333( )B5 

G3 

" 1C333JB5 

H3 

" 1H333JB5 

G3 

'■ 1333JB9 

E3 

0.039 

" 1C393( )B5 

H3 

" 1H393( )B5 

1 

1 

■■ 1C393JB5 


" 1H393JB5 


" 1393JB9 

11 

0.047 

" 1C473( )B5 

■' 

" 1H473( )B9 

El 

" 1C473JB5 

" 

■■ 1H473JB5 

" 

" 1473JB9 


0.056 

" 1C563( )B5 

G2 

" 1 H563( )B9 

" 

" 1C563JB5 

G2 

" 1H563JB9 

El 



0.068 

" 1C683( )B5 

" 

■' 1H683( )B9 

" 

" 1C683JB5 

" 

" 1H683JB9 

" 



0.082 

" 1C823( )B5 

G3 

" 1 H823( )B9 

E2 

" 1C823JB5 

G3 

" 1H823JB9 

E2 



0.1 

'■ 1C104( )B5 

■■ 

" 1H104( )B9 


" 1C104JB5 


" 1H104JB9 

" 



0.12 








" 1C124JB9 

El 





0.15 








" 1C154JB9 

'■ 





0.18 








■■ 1C184JB9 






0.22 








" 1C224JB9 

E2 






Capacitance tolerance code (G: +2%. J: ±5%) 
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Film Capacitors 
Chip Type 


ECH-U(B)/ECW-U(B) Series 


Packaging 

Embossed carrier taping 


8 mm carrier tape 

Po jP. I 




1 2 mm carrier tape 

- K—I 




Dimensions (mm) 


Size code 

Vo.i 

B„±0,1 

J1 

1.55 

2.3 

J2 

1.55 

2.3 

H1,H2 

1.9 

3.5 

H3 

1.9 

3.5 

G1,G2 

2.8 

3.5 

G3 

2.8 

3.5 

E1 

1 

GO 

bo 

5.1 

E2 

3.8 

5.1 

E3 

3.8 

5.1 


Leader part and tape end 


Tape end 



Leader part 


o o dp o o o . 

no--nmwn-=nu 


20 Empty Pocket min. 


standard packaging quantities 


T2+0.2 

K±0. 

1.3 

1.2 

1.5 

1.4 

1.5 

1.4 

1.9 

1.8 

1.9 

1.8 

2.5 

2.4 

2.0 

1.9 

2.6 

2.5 

3.4 

CO 

CO 


Size code 

Reel 

quantities 

J1, J2, HI, H2 

0178 

3000 pcs/reel 

H3, G1, G2, G3 

0178 

2000 pcs/reel 

El, E2 

0330 

3000 pcs/reel 

E3 

0330 

2000 pcs/reel 


Reel dimensions 



Dimensions (mm) 


Code 

Reel size 0178 

Reel size 0330 

A 

178.0 ± 2.0 

330.0 ±2.0 

C 

13.0 ± 0.5 

13.0 ±0.5 

D 

23.5 ±0.5 

21.0 ±0.8 

E 

2.0 ±0.5 

2.0 ±0.5 

N 

60.0 ±2.0 

80.0 ±2.0 

W1 

9.5 ±0.5 

14.0± 1.5 

W2 

11.9 ± 1.5 

18.0 ±2.5 

W3 

13.3 ± 1.5 

— 

W4 

1.2 ±0.5 

2.0 ±0.5 


1.0 ± 0.5 

1.0 ±0.25 
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Film Capacitors 
Chip Type 


ECH-U(B)/ECW-U(B) Series 


Recommended Land Dimensions 


SMD 



(Unit: mm) 



Size 

Code 

Dimensions 

Land dimensions 

Type 


W(D) 

T(H) 

Flow soldering 

Reflow soldering 


a 

b 

c 

a 


c 


J1 

2.0 

1.25 

0.8 

1.0 

2.7 

1.1 

1.0 

2.7 

1.1 


J2 

2.0 

1.25 

1.0 

1.0 

2.7 

1.1 

1.0 

2.7 

1.1 


H1 

3.2 

1.6 

0.8 

2.2 

CO 

bo 

1.4 

2.2 

3.8 

_ 

1.4 


H2 

3.2 

1.6 

1.0 

2.2 

CO 

00 

1.4 

2.2 

CO 

bo 

1.4 

ECHU(B) 

H3 

3.2 

1.6 

1.4 

2.2 

3.8 

1.4 

2.2 

3.8 

1.4 

ECWU(B) 

G1 

3.2 

2.5 

1.0 

2.2 

3.8 

2.3 

2.2 

CO 

bo 

2.3 


G2 

3.2 

2.5 

1.4 

2.2 

3.8 

2.3 

2.2 

CO 

bo 

2.3 


G3 

3.2 

2.5 

2.0 

2.2 

3.8 

2.3 

2.2 

3.8 

2.3 


E1 

4.8 

3.3 

1.4 

2.6 

6.6 

3.0 

2.6 

6.6 

o 

cb 


E2 

4.8 

3.3 

2.0 

2.6 

6.6 

3.0 

2.6 

6.6 

3.0 


E3 

4.8 

I_ 

CO 

2.8 

— 


— 

2.6 

CO 

CO 

3.0 


Cleaning 

1. Applicable solvent 

• Trichloro ethane 

• Isopropyl alcohal 

(For more technical information consult our sales engineer) 

2. Cleaning methods 

• Dip cleaning 

(Room temp.). 

• Vaporized cleaning 
(Less than 50 °C).... 

• Ultrasonic cleaning 
(Less than 50 °C).... 

Note: 

1. Please avoid using the following cleaning solvents. Toluene, 
Xylene, MEK or Organochlorine solvent such as Dichloro 
Ethane and Trichloro Ethylene.) 

2. It is necessary to remove cleaning solvent from P.W.B. by drying 
sufficiently 

3. Consult with our sales engineer in advance when further 
information on cleaning solvents and conditions is required. 


Less than 5 minutes 
Less than 5 minutes 
Less than 5 minutes 
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Tantalum Electrolytic Capacitors 
Radial Leaded 


EF Series 


Features 

• Highly reliable resin dipped type 

• Excellent frequency & temperature characteristics 

• Non-flammable epoxy resin 




Specifications 


Item 

Operating Temperature Range 
Rated Working Voltage Range 
Nominal Capacitance Range 


Performance Characteristics 
-55 to+105 °C (-55 to+85°Cfor 4 & 6.3\0 
4 to 50V DC 
0.047 to 470^F 


Cap acitance T oler ance 


± 20% (± 10% is_ay_ailable[ 


(120Hz, +20 °C) 


Leakage Current 


tan 8 


I < 0.008CV or 0.05 [|aA] whichever is greater measured after 2 minutes application of rated 

working voltage at +20 °C 


Working voltage 

6.3~50V 

4V 

Capacitance 

<1)uF 

1.5~68|aF i 

>100|LiF 

6.8~470nF 

tan 8 max. 

0.04 

0.06 1 

0.08 

0.10 


Characteristics at High and Low 
Temperature 


-55 °C 

Capacitance change 

±12% of initial measured value at +20 °C 

+85 °C 

Leakage current 

< 10 times initial specified value 

Capacitance change 

±12% of initial measured value at +20 °C 


Test conditions 
Relative humidity 
Ambient temperature 
Duration 


90 to 95% without load 
+40 °C 
500 hours 


Moisture Resistance 


Post test requirements at +20 °C 

Leakage current : < 0.012CV or 0.75 [|liA] whichever is greater 

Capacitance change : ±10% of initial measured value 

tan 8 : < 150% of initial specified value 


Test conditions 


High Temperature Loading 


^^^-----.^Conditions 

Derating 

Rating 

Item 

(for 10~50V only) 

Duration 

1000 hours 

2000 hours 

Ambient temperature 

+105°C 

+85 °C 

Applied voltage 

Derated working voltage 

Rated working voltage 

Source impedance 

IfW 

IfW 


Derating voltage at +105 °C for 10~50V working 


Working voltage [V DC] 

10 

16 

25 

35 

r 

cn 

O 

Derating voltage [V DC] 

8.1 

13 

21 

29 

i 4^ 


Shelf Life 


Post test requirements at + 20 °C 
Leakage current : 

Capacitance change : 

tan 8 : 


Test conditions 
Duration 

Ambient temperature 
Applied voltage 


< 0.01 CV or 0.625 [|jA] whichever is greater 
±10% of initial measured value 

< Initial specified value 


Post test requirements at +20 °C 
2000 hours Same limits for high temperature 
+85 °C loading. 

(None) 
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Tantalum Electrolytic Capacitors 
Radial Leaded 


EF Series 


Explanation of Part Numbers 



Common Code 


W.V. Code (see impedance table) | 
Series Code 


Capacitance Code 
(see impedance table) 


Lead/Taping 
Suffix (see p. 154 


Impedance 


Typical/maximum value at 10kHz, +20 °C [Q] 


W.V. [V.DC] 
^^^Code) 
Cap. [pF] (Code) 

4 (OG) 

6.3 (OJ) 

10(1 A) 

16 (1C) 

25 (IE) 

35 (IV) 

50 (1H) 

0.047 (473) 






350 / 490 


0,068 (683) 






240 / 350 


o^io (TmP 






165/270 

170 / 270 

0.15 (154) 


' i 




110/160 

105/160 

0.22 (224) 






75/130 

80/130 

0.33 (334) 






51 /85 

50/85 

0.47 (474) 






37/58 

32/55 

0.68 (684) 






27/40 

25/38 

1.0 (105) 




18/28 

18/28 

18/28 

16/26 

1.5 (155) 




12/25 

12/25 

13/20 

13/18 

2.2 (225) 



10/22 

10/25 

9,0/15 

9.0/13 

8.0/12 

3.3 (335) 



8.0/22 

6.5/13.5 

6.5/14.5 

6.0/10 

6.2/9.0 

4.7 (475) 


5,6/19 

5.0/12 

5.0/12 

4.5/7.5 

4.0/7.0 

3.5/6.5 

6.8 (685) 

5.5/17 

4.0/10 

3.0/9.5 

3.5/7.5 

3.0/5,5 

3.0/4.5 

2.2/4.2 

10 (106) 

4.5/15.5 

3,0/9.5 

2.4/7.0 

2.5/5.0 

2.0/4.2 

2.5/3.2 

1.8/3.0 

15 (156) 

2.0/8.5 

2,0/6.8 

1.8/4.5 

1.5/4.0 

1.7/2.8 

1.2/2.5 

1.2/2.5 

22 (226) 

1.8/7.5 

1.5/4.0 

1.0/3.5 

1.0/2.5 

1.2/2.5 

1,0/2.0 


33 (336) 

1.2/7,0 

1 0.8/3.5 

0.8/2.2 

0.7/2.2 

0.8/1.8 

0.8/1.6 


47 (476) 

0.9/4.2 

0.6/2.0 

0.5/2.0 

0.6/2.0 

0.6/1.5 

0.7/1.4 

0.6/1.2 


68 (686) 

0.7/2.8 

0.5/1.8 

0.5/1.1 

0.6/1.0 



100 (107) 

0.5/2.0 

0.5/1.5 

0.4/1.0 

0.4/0.9 




150 (157) 

0.5/1.8 

0.4/0.9 

0.4/0.9 

0.3/0.8 




220 (227) 

0.4/1.1 

0.4/0.9 

0,3/0.7 





330 (337) 

0.4/0.9 1 0.3/0.7 






470 (477) 

1 0.3/0.8 1 



1_ 





Dimensions[mm] 


Case Size Table 


,2 min, 10 r 



(I.Smax for K,L,M size) 


Size code 

0 D 1 

0 D 2 

L 

F 

A 

3.3 

4.5 

5.0 

2.5±0.5 

B 

3.3 

4.5 

5.5 

2.5±0.5 

C 

D 

3.5 

3.7 

4.5 

5.0 

5.5 

6.5 

2.510.5 

2.5+0.5 

E 

4.0 

5.5 

7.0 

2.5^].5° 

F 

4.5 

5.5 

7.0 

2.5&“ 

G 

4.7 

6.0 

8.0 


H 

5.2 

6.0 

8.5 

2.5to^.5° 

1 

K5 

7.0 

9.5 

2.5!o^.5° 

J 

6.0 

7.5 

11.0 


K 

7.5 


12.5 

5.010.5 

L 

9.0 


14.5 

5.010.5 

M 

10.0 


15.5 

5.010.5 


oD^: straight lead products 
oD^: lead forming/taping products 


\W.V, [V.DC] 
Cap. ipF] \ 

4 

6.3 

10 

16 

25 

35 

50 

0.047 






*A 


0.068 






*A 


0.1 






*A 

*A 

0.15 






*A 

*A 

0.22 






*A 

*B 

0.33 






*A 

*C 

0.47 






*B 

D 

0.68 






*B 

D 

1.0 



*A 


C 

E 

1.5 




*B 

C 

C 

F 

2.2 




*C 

C 

D 

G 

3.3 



*C 

C 

D 

E 

H 

4.7 


*C 

c 

D 

E 

F 

H 

1 

6.8 

*C 

C 

D 

E 

F 

K 

_^_, 

15 

C 

D 

E 

F 

H 

1 

L 

D 

E 

F 

G 

1 

J 

M 

22 

E 

F 

G 

H 

J 

K 


33 

F 

G 

G 

H 

1 

K 

L 


47 

H 

1 

J 

L 

M 


68 

H 

1 

J 

K 

M 



100 

1 

J 

K 

L 




150 

J 

K 

L 

M 




220 

K 

L 

M 





330 

L 

M 






470 

M 








* Shows items with special marking 
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Tantalum Electrolytic Capacitors 
Radial Leaded 


EF Series 


Lead Forming 

5.0mm pitch, A-J size only (suffix “E”) 


[mm] 5.0mm pitch, A-J size only (suffix “H” 


10 max. 

3.5 PI L + 6 max 




Pi - f + 2.0 
P.W.B. n 6t) P 2 = F __ 0 6 
P, -- F + 1.4 


0 

I 

r'- : i 

0 ‘ 00.5 


Lead Taping 

2.5mm pitch, A-l size only (suffix “B1”) 





! ^ 0 8max. 

\ jWz H 

iH/k)”'' 

Ml/ Wo W 


5.0mm pitch, A-l size only 

[suffix “B” (H = 21.5)/‘BB” (H = 18.5)] 



12.^ _ _12J 

5.0 2.5 

' lao ... 

.>12.5 .... >{ 2^5 

0^ 0~3 

16.0 —~ 

~18.5±1.0 20.0±0.5 

21.5±1.0 

4 T 0 4.0~ 

12.7 12.7 

Sm 5.1 

6.35 6.35 


Tolerance 


±0.05 


±0.2 


±0.8 


±0.5 


— 


±0.5 


— 


±0.5 


— 


— 


±0.2 


±1.0 


±0.5 


±1.0 


±1.0 


±0.2 



Marking 

“C” ~ “M” size products 


“A” ~ *C size products 


Capacitance . 


Capacitance 




W.V. code/place of decimal point 
Ex. VI =35V0.1[iF 
V47 = 35V 0.47 pF 
2C2 = 16V 2.2 [xF 


W.V. code for marking on 


- C* size products. 

Code 

W.V. 

G 

4 

J 

6.3 

A 

10 

C 

16 

F 

9.F 
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Tantalum Electrolytic Capacitors 
Surface Mount Type 


TE Series 


Features 

• For general purpose surface mount type 

• Compact size & wide CV range 

• High solderability & stable characteristics for soldering 

Specifications 




Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+125 °C 

Rated Working Voltage Range 

2.5 to 35V DC 

Nominal Capacitance Range 

0.047 to 150 iliF 

Capacitance Tolerance 

± 20% (± 10% is available) (120Hz, +20 °C) 

Leakage Current 

1 < 0.01 CV or 0.5 [|liA] whichever is greater measured after 2 minutes application of rated 
working voltage at +20 °C 

tan 8 

(120 Hz, +20 °C) 

0.04 max. for <3.3 |liF 

0.06 max. for 4.7 to 68f,iF 

0.08 max. for 100 to 150 |liF and 2.5W.V. 




-55 ""C Capacitance change ±12% of initial measured value at +20 °C 

unaracierioiics ai nign anu low 

Temperature 

^ Leakage current < 12.5 times of initial specified value 

^ Capacitance change ±15% of initial measured value at +20 °C 

Moisture Resistance 

Test conditions 

Relative humidity : 90 to 95% without load 

Ambient temperature : +40 °C 

Duration : 500 hours 

Post test requirements at +20 °C 

Leakage current : < Initial specified value 

Capacitance change : ±10% of initial measured value 

tan 8 : < Initial specified value 


Test conditions 


Conditions +• r. . 

Item 


Duration 2000 hours 2000 hours 


Ambient temperature +125 °C +85 °C 


Applied voltage Derated working voltage Rated working voltage 

High Temperature Loading 

Source impedance 1 QA/ 1QA/ 


Derating voltage at +125 °C 

Working voltage [V DC] 2.5 4 6.3 10 16 20 25 35 

Derating voltage [V DC] 1.6 2.5 4 6.3 10 13 16 22 



Post test requirements at + 20 °C 

Leakage current : < 125% of initial specified value 

Capacitance change : ±10% of initial measured value 

tan 8 : < Initial specified value 

Shelf Life 

Test conditions Post test requirements at +20 °C 

Duration : 2000 hours Same limits for “Endurance”. 

Ambient temperature ; +125 °C 

Applied voltage ; (None) 

Solder Heat Resistance 

The capacitor shall withstand dipping into solder bath for 5 ± 1 seconds at 260 ±5 °C 


Explanation of Part Numbers 
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Tantalum Electrolytic Capacitors 
Surface Mount Type 


TE Series 


Marking 


Size Y 


Polarity Bar (~f side) 



Working voltage code 


W.V. [V.DC] 

2.5^ 

4 

6.3 

10 

16 

20 

25 

35 

Code 

e 

G 


A 

"C 

D 

. 

V 


Capacitance code 


Capacitance (pF) 

1 

1.5 

2.2 

3.3 

4.7 

6.8 

1 St code 

A 

E 


N 

S 

W 

Multiplier 

10 " "^ 




2 nd code 

5 

6 

7 


Ex.) A6: 1.0x10®pF(1.0^F) 
J5: 2.2x10"pF(0.22pF) 


Size X, C, V, D 


Polarity Bar 
+ side; 



Cap, (mF) 


W.V (V) 


* For 6.3W.V. abbreviated to 6V 

* For 2.5W.V. abbreviated to 2V 


Construction 


Dimensions 


[mm] 



Case Size Table 


0 


1 

[ 



L 

1 

<N 1 


o 


■— r 

CM 1 

?i 

_L 


Size code 

L+0.2 

W1±0.2 

W2±0.1 

H±0.2 

P±0.3 

Y 

3.2 

1.6 

1.20 

1.6 

0.8 

X 

3.5 

2.8 

2.20 

1.9 

0.8 

C 

6.0 

3.2 

2.20 

2.5 

1.3 

V 

5.8 

4.6 

2.40 

3.2 

1.3 

D 

7.3 

4.3 

3.65 

2.8 

1.3 


[V.DC] 

Cap. [pF] 

2.5 (OF) 

4(OG) 

6.3 (OJ) 

10 (1A) 

16 (1C) 

20 (1D) 

25 (IE) 

35 (IV) 

0.047 (473) 








Y 

0.068 (683) 








Y 

0.10 (104) 








Y 

0.15 (154) 








Y 

0.22 (224) 








Y 

0.33 (334) 








Y 

0.47 (474) 







Y 

Y 

0.68 (684) 





Y 

Y 


Y 

1.0 (105) 





Y 


Y 

X 3 

1.5 (155) 





Y 

Y 

X 3 

X 

2.2 (225) 




Y 

Y 

X 3 

X 

X 

3.3 (335) 



Y 

Y 

Y 

X 3 

X 

c 3 

4.7 (475) 


Y 

Y 

Y 

X 3 

X 

c 3 

D V [C] 

6.8 (685) 


Y 

Y 

X 0 

X 

c 3 

D V dl 

D V [C| 

10 (106) 


X 

X [3 

X m 

c pd 

c 

D V 3 

D 3 

15 (156) 


X [Y 


X m 

c 3 

C 

D V [C] 

D 3 

d 

22 (226) 


X \V 


c S 

c 3 

D V Id 

D V 

d 


33 (336) 

ra 

C [X 


c 

D V fCl 

D V 

d 



47 (476) 


c fx 


D V |C1 

D V 

E 




68 (686) 

s 

D V [C 


D V 

E 





100 (107) 


D V [C 


PDI 






150 (157) 


E 









□ Parts newly added as smaller size and recommended for new design 
( ) shows W.V. and Cap. code 
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Tantalum Electrolytic Capacitors 

Surface Mount Type TE Series 


Standard Products 


w.v. 

[V.DC] 

Cap. 

[nF] 

Part No. 

Size 

code 

D.C.L. 

(+20°C/ 
2 min.) 
[jjA] max. 

tan 8 
(120Hz/ 
+20^C) 
max. 

2.5 

33 

ECST0EY336R 

Y 

0.9 

0.08 

68 

ECST0EX686R 

X 

1.7 

0.08 



ECST0GY475R 

Y 

0.5 

0.06 


05 

bo 

ECST0GY685R 

Y 

0.5 

0.06 


10 

ECST0GY106R 

Y 

0.5 

0.06 


15 

ECST0GY156R 

Y 

0.6 

0.06 


ECST0GX156P 

X 


22 

ECST0GY226R 

y“^ 

0.9 

0.06 


ECST0GX226R 

X 

4 

33 

ECST0GX336R 

X 

1.4 

0.06 

ECST0GC336R 

c 


47 

. 

ECST0GX476R 

X 

1.9 

0.06 


ECST0GC476R 

c 



ECST0GC686R 

c 




68 

ECST0GV686R 

V 

2.8 

0.06 



ECST0GD686R 

D 





ECST0GC107R 

c 




100 

ECST0GV107R 

V 

4.0 

0.08 



ECST0GD107R 

D 




150 

ECST0GD157R 

D 

6.0 

0.08 


3.3 

ECST0JY335R 

Y 

0.5 

0.04 


4.7 

ECST0JY475R ' 

Y 

0.5 

0,06 


6.8 

ECST0JY685R 

Y 

0.5 

0.06 


10 

ECST0JY106R 

Y 

0.7 

0.06 


ECSTOJX106R 

X 


15 

ECST0JY156R 

Y 

1 1.0 

0.06 


ECSTOJX 

X 

6.3 

22 

ECST0JX226R 

X 

1.4 

■ 

0.06 

ECST0JC226R 

C 


33 

ECST0JX336R 

X 

2.1 

0.06 


ECST0JC336R 

C 



ECST0JC476R 

C 




47 

ECST0JV476R 1 

V 

3.0 

0.06 



ECST0JD476R 

D 




68 

ECST0JV686R 

V 

4.3 

0.06 


ECST0JD686R 

D 


100 

ECST0JD107R 

D 

6.3 

0.08 


2.2 

_ 1 

ECST1AY225R 

Y 

0.5 

0.04 


3.3 

ECST1AY335R 

Y 

0.5 

0.04 


4.7 

ECST1AY475R 

Y 

0.5 

0.06 

10 

6.8 

ECST1AY685R 

Y 

0.7 

0.06 

ECST1AX685R 

X 


10 

ECST1AY106R 

Y 

1.0 

0.06 


ECST1AX106R 

X 


15 

ECST1AX156R 

X 

1.5 

0.06 


ECST1AC156R 

C 


W.V. 

[V.DC] 

Cap. 

[nF] 

Part No. 

Size 

code 

D.C.L. 

(+20°C/ 
2 min.) 
[pA] max 

tan 8 
(120Hz/ 
+20°C) 

. max. 


22 

ECSTAX226R 

X 

2.2 

0.06 


ECST1AC226R 

C 



ECST1AC336R 

c 



10 

33 

ECST1AV336R 

V 

3.3 

0.06 



ECST1A336R 

D 




47 

ECST1AV476R 

V 

4.7 

0.06 


ECST1AD476R 

D 


68 

ECST1AD686R 

D 

6.8 

0.06 


0.68 

ECST1CY684R 

Y 

0.5 

0.04 


1.0 

ECST1CY105R 

Y 

0.5 

0.04 


1.5 

ECST1CY155R 

Y 

0.5 

0.04 


2.2 

ECST1CY225R 

Y 

0.5 

0.04 


3.3 

ECST1CY335R 

Y 

0.6 

0.04 


4.7 

ECST1CY475R 

Y 

0.8 

0.06 


ECST1CX475R 

X 

16 

6.8 

ECST1CX685 

X 

1.1 

0.06 


10 

ECST1CX106 

X 

1.6 

0.06 


ECST1CC106R 

C 


15 

ECST1CC156R 

C 

2.4 

0.06 



ECST1CC226R 

C 




22 

ECST1CV226R 

V 

3.6 

0.06 



ECST1CD226R 

D 




33 

ECST1CV336R 

V 

5.3 

0.08 


ECST1CD336R 

D 


47 

ECST1CD476R 

D 

7.6 

0.06 


0.68 

ECST 1DY684R 

Y 

0.5 

0.04 


1.5 

ECST1DY155R 

' - Y 

0.5 

0.04 


2.2 

ECST1DY225R 

Y 

0.5 

0.04 


ECST1DX225R 

_X _ 


3.3 

ECST1DY335R 

Y 

0.7 

0.04 


ECST1DX335R 

X 

20 

4.7 

ECST1DX475 

X 

1.0 

0.06 


6.8 

ECST1DX685R 

X 

1.4 

0.06 


ECST1DC685R 

C 


10 

ECST1DC106R 

C 

2.0 

0.06 



ECST1DC156R 

C 




15 

ECST1DV156R 

V 

3.0 

0.06 



ECST1DD156R 

D 




22 

ECST1DV226R 

V 

4.4 

0.06 


ECST1DD226R 

D 


33 

ECST1DD336R 

D 

6.6 

0.06 
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Tantalum Electrolytic Capacitors 
Surface Mount Type 


TEH Series 


Features 

• Highly reliable surface mount type 

• Moisture resistance; 1000 hours at 90~95%RH,+60 °C 

• Excellent frequency & temperature characteristics 

• High solderability: new solder coverage >95% 

Specifications 




Item 

Performance Characteristics 

Operating Temperature Range 

-55 to+125 °C 

Rated Working Voltage Range 

4 to 35V DC 

Nominal Capacitance Range 

0.047 to 100|uF 

Capacitance Tolerance 

±20% (±10% is available) (120Hz, +20 °C) 

Leakage Current 

1 < 0.01 CV or 0.5 [|liA] whichever is greater measured after 2 minutes application of rated 
working voltage at +20 °C 

tan 8 

(120 Hz, +20 °C) 

0.04 max. for <3.3)j.F 

0.06 max. for 4.7 ~ 68 |liF 

0.08 max. for 100|uF 

Impedance 

Refer to standard products table (100kHz/+20 °C) 

Characteristics at High and Low 
Temperature 


-55 °C Capacitance change ±12% of initial measured value at +20 °C 

^ Leakage current <12.5 times of initial specified value 

Capacitance change ±12% of initial measured value at +20 °C 

Moisture Resistance 

Test conditions 

Relative humidity : 90 to 95% without load 

Ambient temperature : +60 °C 

Duration : 1000 hours 

Post test requirements at +20 °C 

Leakage current : < 200% of initial specified value 

Capacitance change : ±10% of initial measured value 

tan 8 : < Initial specified value 


Test conditions 

Conditions . 

Item 

Duration 2000 hours 2000 hours 


Ambient temperature +125 °C +85 °C 

High Temperature Loading 

Applied voltage Derated working voltage Rated working voltage 

Source impedance 1 Q/W 1 QN 


Derating voltage at +125 °C 


Working voltage [V DC] 4 6,3 10 16 20 25 35 

Derating voltage [V DC] 2.5 4 6.3 10 13 16 22 

Post test requirements at + 20 °C 

Leakage current : < 125% of initial specified value 

Capacitance change : ±10% of initial measured value 

tan 8 : < Initial specified value 

Shelf Life 

Test conditions Post test requirements at +20 °C 

Duration : 2000 hours Same limits for high temperature 

Ambient temperature : +125 °C loading 

Applied voltage : (None) 

Thermal Shock 

Test conditions 

Duration : 100 cycles 

Ambient temperature : -55/+125 °C (30 min. each) 

Post test requirements at +20 °C 

Leakage current : < 125% of initial specified value 

Capacitance change : ±5% of initial measured value 

tan 8 : < Initial specified value 

Solder Heat Resistance 

The capacitor shall withstand dipping into solder bath for 10 ± 1 sec at 260 ±5 °C 
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Tantalum Electrolytic Capacitors 
Surface Mount Type 


TEH Series 


Explanation of Part Numbers 


E 


S 


H 

1 _ 



1 








R 



Common Code 


Series Code 


W.V. Code 


Size Code 


Capacitance Code 


Suffix 


Marking 


Size Y 

Polarity Bar (-pSide) Manufacture's Identification 


iliT1~ 


W.V.Code 


W.V [V. DC] 1 

4 

6.3 

10 

16 

20 

25 

35 

Code 

G 

J 

A 

C 

D 

E 

V 


Cap. Code 


@ Cap. code 

Capacitances in pF are designated by three numerals. 

The first two numerals are the significant digits and the last numeral 


Cap. code 

Capacitance 

474 

470000pF = 0.47pF 

475 

4700000pF = 4.7pF 


Size X, C, D 

Polarity Bar (-f-Side) Manufacture's Identification 

Cap. CF) 




W.V. (V) 


' 6.3W.V. abbreviated to 6V 


Construction 



Dimensions 


[mm] 



[V.DC] 

Cap. tiF] 

4V (OG) 

6.3V (OJ) 

10V (1A) 

16V (1C) 

20V (ID) 

25V (1E) 

35V (IV) 

0.047 (473) 







Y 

0.068 (683) 







Y 

0.10 (104) 

h 






Y 

0.15 (154) 







Y 

0.22 (224) 







Y 

0.33 (334) 







Y 

0.47 (474) 






Y 

X m 

0.68 (684) 




Y 

Y 


X 0 

1.0 (105) 




Y 


0 


1.5 (155) 




Y 

0 

X 

c rxi 

2.2 (225) 



Y 

X 0 


X 

ra 

c 0 

3.3 (335) 


Y 

0 


X 0 


0 

c 0 

D rci 

4.7 (475) 

Y 

a 

X 0 


0 


C 0 

0 

D 

6.8 (685) 


X 0 

0 


C 0 


c 


D 

10 (106) 

X s 

a 

C [X 


c 

0 

D 

0 

15 (156) 

ra 

c bd 

c 

0 

D 

0 


22 (226) 

a 

C 

0 

D 

0 



33 (336) 

C 

B 

D 

D 




47 (476) 


D 

D 





68 (686) 

D 

D 






100 (107) 

D 








( ) shows W.V. and Cap. code 
□ Parts newly added as smaller size 
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Tantalum Electrolytic Capacitors 
Surface Mount Type 


TEH Series 


Standard Products 


w.v 

[V.DC] 

Cap. 

w 

Part No. 

Size 

code 

D.C.L 

(+20°C/ 

2 min.) 
[pAjmax. 

tan 8 
(120Hz/ 
+20°C 
max. 

Impe¬ 
dance 
(100kHz/ 
+20°C) 
[n] max. 


4.7 

ECHS0GY475R 

Y 

0.5 

0.06 

8 


6,8 

ECSH0GY685R 

Y 

0.5 

0.06 

8 


10 

ECSH0GY106R 

Y 

0.5 

0.06 



ECSH0GX106R 

X 

3 

4 

15 

ECSH0GX156R 

X 

0.6 

0.06 

3 


22 

ECSH0GX226R 

X 

0.9 

0.06 

3 


33 

ECSH0GC336R 

C 

1.4 

0.06 

3 


47 

ECSH0GC476R 

C 

.1:9 

0.06 

1 


68 

ECSH0GD686R 

D 

2.8 

0,06 

1 


100 

ECSH0GD107R 

D 

4.0 

0.08 

1 


3.3 

ECSH0JY335R 

Y 

0.5 

0.04 

8 


4.7 

ECSH0JY475R 

Y 

0.5 

0.06 

8 


6.8 

ECSH0JY685R 

Y 

0.05 

0.06 

8 


ECSH0JX685R 

X 

6.3 

10 

ECSH0JX106R 

X 

0.7 

0.06 

3 


15 

ECSH0JX156R 

X 

1.0 

0.06 

3 


ECSH0JC156R 

C 

1.0 

0.06 

3 


22 

ECSH0JC226R 

C 

1.4 

0.06 

3 


33 

ECSH0JC336R 

C 

2.1 

0.06 

1 


47 

ECSH0JD476R 

D 

3.0 

0.06 

1 


68 

ECSH0JD686R 

D 

4.3 

0.06 

1 


2.2 

ECSH1AY225R 

Y 

0.5 

0.04 

8 


3.3 

ECSH1AY335R 

Y 

0.5 

" 'ao4 

8 


4.7 

ECSH1AY475R 

Y 

0.5 

0.06 

8 


ECSH1AX475R 

X 

10 

6.8 

ECSH1AX685R 

X_ 

0.7 

0.06 

8 

10 

ECSH1AX106R 

X 

1.0 

0.06 

3 


ECSH1AC106R 

C 


15 

ECSH1AC156R 

C 

1.5 

0.06 

3 


22 

ECSH1AC226R 

C 

2.2 

0.06 

3 


33 

ECSH1AD336R 

D 

3.3 

0.06 

3 


47 

ECSH1AD476R 

D 

4.7 

0.06 

1 


0.68 

ECSH1CY684R 

Y 

0.5 

0.04 

15 


1.0 

ECSH1CY105R 

Y 

0.5 

0.04 

8 


1.5 

ECSH1CY155R 

_ 

0.5 

0.04 

8 


2.2 

ECSH1CY225R 

Y 

0.5 

0.04 

8 


ECSH1CX225R 

X 

16 

3.3 

ECSH1CY335R 

Y 

0.6 

0.04 

8 

ECSH1CX335R 

X 


4.7 

ECSH1CX475R 

X 

0.8 

0.06 

8 


6.8 

ECSH1CX685R 


1.1 

0.06 

8 


ECSH1CC685R 

_ 

C 


10 

ECSH1CC106R 

c 

1.6 

0.06 

3 


15 

ECSH1CC156R 

C 

2.4 

0.06 

3 

1 

22 

ECSH1CD226R 

D 

3.6 

0.06 

3 

1 

33 

ECSH1CD336R 

D 

5.3 

0.06 

3 


W.V 

[V.DC] 

Cap. 

[pA] 

Part No. 

Size 

code 

D.C.L. 

(+20°C/ 

2 min.) 
[jaAjmax. 

tan 8 
(120Hz/ 
+20°C 
max. 

Impe¬ 
dance 
(100kHz/ 
+20°C) 
[Q] max. 


0.68 

ECSH1DY684R 

Y 

0.5 

0.04 

15 


1.5 

ECSH1DY155R 

Y 

0.5 

0.04 

8 


2.2 

ECSH1DX225R 

X 

0.5 

0.04 

8 


3.3 

ECSH1DX335R 

X 

0.7 

0.04 

8 

20 

4.7 

ECSH1DX475R 

X 

1.0 

0.06 

8 

ECSH1DC475R 

C 


6.8 

ECSH1DC685R 

C 

1.4 

0.06 

8 


10 

ECSH1DC106R 

C 

2.0 

0.06 

3 


15 

ECSH1DD156R 

D J 

3.0 

0.06 

3 


22 

ECSH1DD226R 

D 

4.4 

0.06 

3 


0.47 

ECSH1EY474 

Y 

0.5 

0.04 



1.0 

ECSH1EY105R 

Y 

0.5 

0.04 

8 


1.5 

ECSH1EX155R 

X 

0.5 

0.04 

8 


2.2 

ECSH1EX225R 

X 

0.6 

0.04 

8 

25 

3.3 

ECSH1EX335R 

X 

0.9 

0.04 

8 

ECSH1EC335R 

c 


4.7 

ECSH1EC475R 

c 

1.2 

0.06 

8 


10 

ECSH1ED106R 

D 

2.5 

0.06 

3 


15 

ECSH1ED156R 

D 

3.8 

0.06 

3 


0.047 

ECSH1VY473R 

Y 

0.05 

0.04 

60 


0.068 

ECSH1VY683R 

Y 

0.5 

0.04 

60 


0.10 

ECSH1VY104R 

Y 

0.5 

0.04 

60 


0.15 

ECSH1VY154R 

Y 

0.5 

0.04 

60 


0.22 

ECSH1VY224R 

Y 

0.5 

0.04 

60 


0.33 

ECSH1\/Y334R 

Y 

0.5 

0.04 

15 


0.47 

ECSH1\/Y474R 

Y 

0.5 

0.04 

15 


ECSH1VX474R 

X 

35 

0.68 

ECSH1VY684R 

Y 

0.5 

0.04 

15 

ECSH1VX684R 

X 


1.0 

ECSH1VX105R 

X 

0.5 

0.04 

8 


1.5 

ECSH1\/X155R 

X 

0.6 

0.04 

8 


ECSH1VC155R 

C 


2.2 

ECSH1VX225R 

X 

0.8 

0.04 

8 


ECSH1VC225R 

C 


3.3 

ECSH1VC335R 

C 

1.2 

0.04 

8 


ECSH1VD335R 

D 


4.7 

ECSH1VD475R 

D 

1.7 

0.06 

8 


6.8 

ECSH1VD685R 

D 

2.4 

0.06 

8 


10 

ECSH1VD106R 

D 

3.5 

0.06 

3 
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Tantalum Electrolytic Capacitors 
Chip/Leaded 


Taping/Packaging Specifications 


type: EF 

ad taping (suffix “B1 ” EF) 


I 

ill 



Code 

Dimensions 

Tolerance 

0 d 

0.5 

±0.05 

Po 

12.7 

±0.2 

F 

2.5 

±0.8 

W 

18.0 

±0.5 

Wo 

5.0< 

— 

W, 

9.0 

±0.5 

W, 

0to3 

— 

H 

20.0 

±0.5 

0 DO 

4.0 

±0.2 

P 

12.7 

±1.0 

p, 

5.1 

±0.5/ 

p^ 

6.35 

±1.0 

Ah 

0 

±1.0 

t 

0.7 

±0.2 


(H=18.5) (suffix “BB” EF) 



7 ,w„^ 


ig (pcs.) 


Working voltage (V.DC) 

^3 10 167^5 50 


Inner bag 


Capacitance 

W 

to 2.2 

3.3 

4.7 

6.8 
10 
15 
22 
33 
47 
68 


Dimensions Toler 

05 ~±a 

__ _ 

OO ±0 

1O0 ."~±0 

5^ - 

OO ±0 

0 to 3 

Te^o ±0 

Tas ±T 

4.0 ±0 

12.7 ±1 

. 085 ±0 

035 +1 

0 TT 

__ __ 

Working voltage (V.DC) 

4' j6~.3 [i0 ri6r2^ 35T50~ ca 


H----h- 
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Tantalum Electrolytic Capacitors 
Chip/Leaded 


Taping/Packaging Specifications 


Surface Mount Type 

Reel 



Packaging Quantities (unit: pcs) 
Taped 


Tape width Case size 

Per reel 

Per box 

8 Z, P 

3000 

15000 

Y, X 

2000 

10000 

12 C, D 

750 

3000 

V 

500 

2000 

---_____ A±2 > B 

Dimension W: 12mm 178 50 

C+0.5D+0.8 E+0.5 W+1.5t±0.5 

13.0 21.0 2.0 14.0 2.0 


W: 8mm 178 50 13.0 21.0 2.0 10.0 2.0 


Carrier Tape 





'unning direction ' ^1.6 


Code 

A±0.2 

B±0.2 

z 

1.35 

2.2 

P 

1.9 

3.5 

Y 

1.9 

3.5 

X 

3.3 

3.8 

C 

3.7 

6.4 

V 

5.0 

6.2 

D 

4.7 

7.7 


E±0.10 P+0.1 

4.0 


P+0.05 P,±0.1 


2.00 4.0 


t2±0.2 


1.3 


1.3 


1.9 


2.1 


3.0 


3.7 


3.3 



Explanation of Part Numbers 
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Filter 

Chip Bead Core 


EXC-CL Series 


Features 

• Rated current is 2 A max. 

• High impedance 

• No need for ground pattern 

• Suitable for flow soldering and reflow soldering 

• Three kinds of characteristics depending on strength of noise. 




General Specifications 


Type 

Impedance 

Rated Current 

(ADC) 

(Q) at 1 MHz 

(n)at 100 MHz 

4532 

30 max. 

115 + 25% 


3225 

15 max. 

45 ± 25% 

2 max. 

3216 

_1 

10 max. 

25 ±25% 



Performance Specifications 


Characteristics 

Specifioations 

Test Methods 

Resistance to Soldering Heat 

No cracking 

260 °C, 5 s 

Solderability 

90 % coverage minimum 

230 “C, 3 s 

Bending Strength 

20 N (2 kgf) min. 

20 N (2 kgf) min. 

Temperature Cycling 

Impedance A ZJZ ± 20% 

-25 to + 85 °C 30 min. 

50 cycles 

1 

Load Life in Humidity 

Impedance AZ/Z ± 20 % 

2 A DC 

60 °C, 90 to 95%RH, 1000 h 


Explanation of Part Numbers 
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Filter 

Chip Bead Core 


EXC-CL Series 


Impedance 


Dimensions in mm (not to scale) 


r~TTTTTTn 

-Impedance curve- 

I I I MM 


-Type 4532- 




Type 3225- 


Type 3216 



Packaging 

Standard Packing Quantity 

Appearance'^ -—- 

EXLCL3216U 

EXLCL3225U 

EXLCL4532U 

Embossed Taping 

1 ' Feeding hole 

/ / ^ P- 


Frequency (MHz) 


Packing style 


L 

W 

H 

A 

4532 

4.510.4 

3.210.3 

1.810.2 

0.510.2 

3225 

3.210.3 

2.510.3 

1 .610.2 

0.510.2 

3216 

3.210.3 

1 .610.2 

1 .610.2 

0.510.2 


Embossed taping 
2000 pcs./reel 
2000 pcs./reel 
1000 pcs./reel 


Bulk 

2000 pcs./pack 
2000 pcs./pack 
2000 pcs./pack 


Feeding hole / Chip.) poc^ 


Tape running dir>!rlion 



Code 

A 

B 

W 

F 

E 

Pi 


3216 

+0.1 

1.9 

+0.1 

3.4 

±0.2 

8.0 

±0.05 

3.5 

±0.1 

1.75 

±0.1 

4.0 

(mm) 

Dimensions 

3225 

+0.1 

2.8 

+0.1 

3.4 

+0.2 

8.0 

1 

±0.05 

3.5 

1 ' 

±0.1 

1.75 

±0.1 

4.0 


4532 

.0,1 

3.6 

±0.1 

4.9 

±0.2 

12.0 

±0.05 

1 5.5 

t_ 

±0.01 

1.75 

±0.1 

8.0 


Code 

P 2 

— 

P 

■^0 

0 DO t, 

^2 


3216 

±0.05 

± 0.1 

± 0.1 

±0.05 

max. 


2.00 

4.0 

1.5-0 

0.20 

1.7 

(mm) 

3225 

±0.05 

± 0.1 

± 0.1 

±0.05 

max. 

Dimensions 

2.00 

4.0 

1 .5-0 

0.20 

2.2 


4532 

±0.05 

± 0.1 

± 0.1 

±0.05 

max. 


4.00 

8.0 

1.5-0 

0.30 

2.1 









Code 

A 

B 

C 

D 


(mm) 

r)imen.'3inn.‘3 

3216 

17812 

3225 

6011 

13.010.5 

5.010.5 



4532 

17812 

6011 

13.010.5 

5.010.5 




Code 

E 

W 

T 

t 


(mm) 

3216 

3225 

2.010.5 

+0.5 

9.5-1.0 

1 5.5 max. 

1.210.5 



4532 

2.010.5 

+0.5 

13.0-10 

20.5 max. 

1.210.5 
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Filter 

Chip EMI Filter 


EXC-CET Series 


Features 

• Rated current is 2 A max. 

• Eight kinds of capacitance range depending on 
noise frequency 

• Suitabie for reflow soldering 

• Suitable for narrow pitch insertion 




General Specifications 


Part No. 

Capacitance 

(PF) 

Rated 

Voltage 

(VDC) 

Tolerance 

{%) 

Temperature 

Characteristics 

Rated 

Current 

(ADC) 

25dB Attenuate 

Frequency 

(MHz) 

15 dB Attenuate 

Frequency 

(MHz) 

EXCCET220B[:i 

22 

50 

±20 

YB 

2 

800 to 1000 

600 to 1000 

EXCCET470Bn 

47 

50 

±20 

YB 

2 

450 to 550 

350 to 1000 

EXCCETIOIBn 

100 

50 

±20 

YB 

2 

300 to 450 

200 to 900 

EXCCET271Bn 

270 

50 

±20 

YB 

2 

200 to 300 

80 to 700 

EXCCET471 Bn 

470 

50 

±20 

YB 

2 

100 to 220 

50 to 700 

EXCCET102Bn 

1000 

50 

±20 

YB 

2 

65 to 200 

35 to 700 

EXCCET222Bn 

2200 

50 

±20 

YB 

2 

35 to 180 

15 to 700 

EXCCET103B'n 

10000 

50 

±20 

YB 

2 

15 to 120 

15 to 700 


* YB Characteristic: Max. Capacitance change is ±10% over temperature range of -25 to +85 °C 


Performance Specifications 


Characteristics 

Specifications 

Test Methods 

Resistance to Soldering Heat 

No cracking 

250 °C, 30 s 

Solderability 

90 % coverage minimum 

230 °C, 10 s 

Bending Strength 

20 N (2 kgf) min. 

20 N (2 kgf) min. 

Temperature Cycling 

Attenuation 

25 dB min. 

Insulation resistance 

500 M^l max. 

-40 to+ 85 °C 30 min. 

100 cycles 

Load Life in Humidity 

Attenuation 

25 dB min. 

Insulation resistance 

100 MQ max. 

50 V DC, 2 A DC 

60 °C, 90 to 95 % RH, lOOOh 


Explanation of Part Numbers 


E X C 







1 

Common Code 


Type 

L-C Network 


Chip type 


J_ 


Circuit 


T-circuit 
EMI filter 


T 


1 

0 

3 




Nominal Capacitance Value 


The first two digits are signifi¬ 
cant figures of capacitance 
value and the third one de¬ 
notes the number of zeros 
following. 


Suffix for packaging 

Code 

Packaging 

Nil. 

Standard 
bulk packing 

U 

Taping 
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Filter 

Chip EMI Filter 


EXC-CET Series 
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Filter 
Line Filter 


ELF-18D 


Features 

• These line filters are excellent in high frequency 
characteristics due to low stray capacitance realized 
by section windings 

• Comply with all safety standards 

(V/ H Series) 

• By using an unseparated closed magnetic circuit core, 
high inductance is obtained and distribution of 
inductance is reduced 

• Leakage flux is greatly decreased 

Classification 




Series 

Type 

Features 

V 

290, 450, 650, 850 

Upright construction results in small mounting space 

H 

200, 270, 400, 600 

Thin equipment design possible due to horizontal construction 


Performance Characteristics 



Series V 

Series H 

Note 

290 

450 

650 

850 

270 

200 

400 

600 

Operating 

Temperature 

-20 to 105 °C (Class E: 115 °C) 


Rated 

Voltage 

Less than AC250 Vrms 


Rated 

Current 

Less than AC5 Arms 


Inductance 

Greater 

Greater 

Greater 

Greater 

Greater 

Greater 

Greater 

Greater 

I: Prescribed 
Rated Current 

Dielectric 

Strength 

AC2 kV 1 min. 


Temperature 

Rise 

Less than 45 '"C 

Resistance 

Method 

Safety 

Standard 

Electric Appliance Control Act (Japan)*UL*CSA*IEC 



Attenuation Characteristics 

(Terminal impedance: 500) 


Impedance Characteristics 



TO 

<0 

Q. 

E 



Frequency (Hz) 
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Filter 
Line Filter 


ELF-18D 


Dimensions in mm (not to scale) 

V Series 

Type 290 


Type 450, 650 


Type 850 


'^T 

2l .0±1.0_J +1 


Hi 


13.0±0^y- 

29.0±1.0 


Mounting Dimensions 


Cl) ^ 4±0.' 


K-^ (3) 

13.0±0.05 


: io.o±o.5 

u-- 

■ 16.0±1.0 


4Ti 


^21 ■Q±1.0 ^ 

TtsTo+To) 


+ 0.2 

4-t60.8-0 


Mounting Dimensions 

4-5^1.4±0.1 


(zy ^^ 


Dimensions shown in { ) are for 450 type 


Reinforcement 

Terminal 



Mounting Dimensions 
6-ti2.0±0.1,^ 


H Series 

Type 270 



Types 200, 400, 600 

Marking 


(Mounting Dimensions} 



L- 

-——J o 

^-—— 

-4+0.8 



Unit ; mm 



A 

B 

C 

D 

E 

F 

G 

Type 200 

20±1 

21±1 

20 max. 

13+0.5 

10±0.5 

1310.1 

1010.1 

Type 400 

24±1 

25±1 

19.5±1 

21±0.5 

1510.5 

2110.1 

1510.1 

Type 600 

28.5±1 

29+1 

22.5±1 

24+0.5 

2010.5 

2410.1 

2010.1 
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Filter 
Line Filter 


ELF-18D 


Examples 


V Series 

H Series 

Type 

Part No. 

Inductance 
mH min. 

Rated Current 

A rms 

Type 

Part Nc. 

Inductance 
mH min. 

Rated Current 

A rms 


ELF18D290B 

0.82 

2.0 


ELF18D217 

1.5 

1.6 


ELF18D290D 

1.2 

1.6 


ELF18D219 

2.7 

1.3 


ELF18D290V 

1.8 

1 5 


ELF18D216 

3.9 

1.0 


ELF18D290T 

2.2 

1 3 


ELF18D225 

6.8 

0.8 


ELF18D290E 

2.7 

1.1 


ELF18D214 

8.2 

0.7 


ELF18D290S 

3.3 

1.1 


ELF18D210 

18.0 

0.5 

290 

ELF18D290R 

3.9 

1.0 

200 

ELF18D218 

22.0 

0.4 

ELF18D290M 

5.6 

0.8 

ELF18D212F 

1.0 

2.1 


ELF18D290P 

6.8 

0.7 


ELF18D230F 

1.2 

2.0 


ELF18D290L 

8.2 

0.6 


ELF18D228F 

2.2 

1.5 


ELF18D290G 

10.0 

0.6 


ELF18D227F 

4.7 

1.0 


ELF18D290A 

18.0 

0.5 


ELF18D221F 

33.0 

0.4 


ELF18D290C 

22.0 

0.4 


ELF18D235F 

47.0 

0.3 


ELF18D290H 

33.0 

0.3 


ELF18D222F 

68.0 

0.25 


ELF18D450C 

2.2 

2.2 


ELF18D270C 

1.8 

1.5 


ELF18D450A 

2.7 

2.0 


ELF18D270D 

2.7 

1.1 

450 

ELF18D450D 

5.6 

1.4 

270 

ELF18D270A 

6.8 

0.7 

ELF18D450G 

8.2 

1.1 

ELF18D270G 

10.0 

0.6 


ELF18D450B 

18.0 

0.8 


ELF18D270H 

18.0 

0.5 


ELF18D450H 

39.0 

0.5 


ELF18D270B 

22.0 

0.4 


ELF18D650M 

1 5 

3.1 


ELF18D419 

1.5 

2.4 


ELF18D650G 

1.8 

2.8 


ELF18D416 

2.2 

2.0 


ELF18D650B 

3.3 

2.4 


ELF18D414 

3.3 

1.5 


ELF18D650A 

3.9 

23 


ELF18D433 

3.9 

1.5 


ELF18D650Y 

4.7 

2.0 


ELF18D424 

5.6 

1.3 


ELF18D650K 

6.8 

1.8 


ELF18D412 

6.8 

1.2 


ELF18D650C 

8.2 

1.7 


ELF18D415 

8.2 

1.0 


ELF18D650W 

10.0 

1.4 


ELF18D430 

12.0 

0.9 


ELF18D650J 

12.0 

1.3 


ELF18D417 

18.0 

0.7 


ELF18D650D 

15.0 

1.1 

400 

ELF18D423 

27.0 

0.6 


ELF18D650I 

18.0 

1.0 


ELF18D428 

33.0 

0.5 

650 

ELF18D650L 

22.0 

1.0 


ELF18D441F 

0.56 

3.4 


ELF18D650H 

33.0 

0.8 


ELF18D420F 

....!.2.. 

GO 

b 


ELF18D650P 

39.0 

0.7 


ELF18D435F 

2.2 

2.2 


ELF18D650U 

47.0 

0.7 


ELF18D434F 

2.7 

2.0 


ELF18D666A 

2.2 

2.8 


ELF13D424F 

5,6 

1.4 


ELF18D656Z 

2.7 

2.7 


ELF18D431F 

10.0 

1.0 


ELF18D656Y 

4.7 

2.5 

1 

ELF18D417F 

18.0 

0.8 


ELF18D656X 

5.6 

2.2 


ELF18D427F 

39.0 

0.5 


ELF18D656K 

6.8 

2.0 


ELF18D437F 

68.0 

0.4 


ELF18D656J 

12.0 

1.6 


ELF18D608 

1.0 

3.4 


ELF18D656V 

^ 276 

1.0 


ELF18D610 

1.5 

3.1 


ELF18D656E 

190.0 

0.35 


ELF18D614 

1.8 

2.8 


ELF18D850M 

1.5 

5.0 


ELF18D611 

2.7 

2.6 


ELF18D860B 

2.2 

4.5 


ELF18D605 

3.3 

2.5 


ELF18D850B 

3.3 

4.2 


ELF18D613 

3.9 

2.2 


ELF18D850P 

3.9 

3.7 


ELF18D604 

4.7 

2.0 


ELF18D850Y 

4.7 

3.5 


ELF18D603 

5.6 

1.8 


ELF18D850X 

5.6 

3.4 


ELF18D602 

8.2 

1.7 


ELF18D850C 

8.2 

3.0 


ELF18D616 

10.0 

1.4 


ELF18D850W 

10.0 

2.5 


ELF18D609 

12.0 

1.3 

850 

ELF18D850D 

15.0 

2.0 

600 

ELF18D606 

18.0 

1.0 


ELF18D850I 

18.0 

1.9 


ELF18D612 

22.0 

1.0 


ELF18D860C 

22.0 

1.8 


ELF18D618 

27.0 

0.8 


ELF18D850Z 

27.0 

1.5 


ELF18D615 

39.0 

0.7 


ELF18D850H 

33.0 

1.4 


ELF18D607 

68.0 

0.5 


ELF18850U 

47.0 

1.2 


ELF18D617F 

2.2 

2.8 


ELF18D850T 

56.0 

1.1 


ELF18D604F 

4.7 

2.5 


ELF18D850R 

82.0 

0.9 


ELF18D603F 

5.6 

2.1 






ELF18D601F 

10.0 

1.6 






ELF18D609F 

12.0 

1.6 






ELF18D606F 

18.0 

1.2 






ELF18D624F 

33.0 

0.8 
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Fixed Inductors 
Chip Series 


ELJ (Types A & C) Series 


Features 

• Very thin wires are wound on a high magnetic effect 
drum core, resulting in high Q and excellent frequency 
characteristics 

• High reliability because the coil is molded by heat- 
resistant epoxy resin 

• Flow and reflow solderings possible due to adoption of 
metal terminals 


^ ^ ^ ^ 


Explanation of Part Numbers 



Type 

Size 

Features 

Inductance Range (|uH) 

NA 

3.2x2.5x2.2 
(LxWxH) 

•Coreless type. L is stable with respect 
to temperature and humidity 
•Suitable for high-frequency circuits 

0.047 8.2 

I ..H 

FA 

3.2x2.5x2.2 

•Chip inductor for general use 

Compact size, with a wide inductance range 

0.22 220 

I "'-H 

SA 

3.2x2.5x2.2 

•Use of ferrite resin giving it an 
additional function of magnetic shield 
•Compact size, with high inductance 

10 270 

1-1 

PA 

3.2x2.5x2.2 

•Low DC resistance and large rated 

DC current 

Suitable for power circuits 
•Use of ferrite resin giving it the 
additional function of a magnetic shield 

10 330 

1- ■ I 

FC/SC 

2.5x2.0x1.6 

•Smallest of the coil type inductors; 

Suitable for a variety of small 
processing circuits 
•SC type is equipped with a 
magnetic shield function 

0 22 22 100 

---- 

Type FC Type SC 

NC 

2.5x2.0x1.6 

•Low inductance, tight tolerance 
and small size. 

Suitable for high-frequency circuits 
•Coreless type. L is stable with 
respect to temperature and humidity 

0.01 0.47 
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Fixed Inductors 

Chip Series ELJ (Types A & C) Series 


Dimensions in mm (not to scale) 



Examples (Type FA) 


Part No. 

Inductance 

Q 

SRF* 

DCR** 

Rated 

DC Current 
mA max. 


Freq. MFlz 

Tolerance 

min. 

Freq. MFlz 

MHz min. 

Q. max. 

ELJ FA R22M 

0.22 



25 


230 

0.29 

360 

R27M 

0.27 



25 


210 

0.32 

345 

R33M 

0.33 



25 


190 

0.35 

330 

R39M 

0.39 


±20% 

25 


175 

0.39 

305 

R47M 

0.47 



25 

25.2 

160 

0.44 

290 

R56M 

0.56 



25 


150 

0.49 

275 

R68M 

0.68 



25 


135 

0.55 

260 

R82M 

0.82 



25 


125 

0.61 

245 

1R0M/K 

1.0 



25 


115 

0.69 

230 

1R2M/K 

1.2 



25 


100 

0.75 

215 

1R5M/K 

1.5 



35 


90 

0.75 

210 

1R8M/K 

1.8 



35 


85 

0.82 

200 

2R2M/K 

2.2 


±20% 

35 


80 

0.95 

190 

2R7M/K 

2.7 



35 


75 

1.1 

180 

3R3M/K 

3.3 


±10% 

35 


65 

1.2 

180 

3R9M/K 

3.9 



35 

7.96 

60 

1.3 

175 

4R7M/K 

4.7 

1.0 


35 


55 

1.5 

165 

5R6M/K 

5.6 



35 


50 

1.6 

160 

6R8M/K 

6.8 



35 


45 

1.8 

150 

8R2M/K 

8.2 



35 


40 

2.0 

140 

100K/J 

10 



30 


35 

2.1 

140 

120K/J 

12 



30 

1 

32 

LO 

C\j 

125 

150K/J 

15 



30 


30 

2.8 

120 

180K/J 

18 



30 


27 

3.3 

110 

220K/J 

22 



30 


25 

3.7 

105 

270K/J 

27 



30 

5.0 

22 

5.0 

90 

330K/J 

33 



30 

20 

5.6 

85 

390K/J 

39 


±10% 

30 


20 

6.4 

80 

470K/J 

47 



30 


15 

7.0 

75 

560K/J 

56 


±5% 

30 


15 

8.0 

70 

680K/J 

68 



30 


15 

9.0 

65 

820K/J 

82 



25 


10 

10 

60 

101K/J 

100 



25 

2.52 

10 

10 

60 

121K/J 

120 



25 


10 

11 

55 

151K/J 

150 



20 


8 

15 

50 

181K/J 

180 

0.796 


20 

0.796 

7 

17 

50 

221K/J 

220 



20 


7 

21 

45 


* Self-resonant Frequency ** DC Resistance 
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Fixed Inductors 

Chip Series ELJ (Types A & C) Series 


Examples (Type NA) 


Part No. 

Inductance 

Q 

SRF 

MHz min. 

DCR 

Q max. 

Rated 

DC Current 
mA max. 


Freq. MHz 

Tolerance 

min. 

Freq. MHz 

ELJNA47NM 

0.047 





680 

0.20 

450 

56NM 

0.056 





600 

0.22 

420 

68NM 

0.068 

100 



100 

540 

0.25 

400 

82NM 

0.082 


±20% 



500 

0.27 

380 

R10M 

0.1 





450 

0.30 

360 

R12l\/1 

0.12 





400 

0.67 

240 

R15M 

0.15 

25.2 




350 

0.72 

230 

R18M 

0.18 



10 


320 

0.81 

220 

R22K 

0.22 





280 

0.90 

±0 

R27K 

0.27 




25.2 

250 

1.0 

200 

R33K 

0.33 





220 

1.1 

190 

R39K 

0.39 


±10% 



200 

1.2 

180 

R47K 

0.47 





180 

1.4 

175 

R56K 

0.56 





160 

1.5 

170 

R68K 

0.68 





150 

1.7 

155 

R82M 

0.82 


1 



135 

1.9 

145 

1R0J 

1.0 





120 

2.1 

125 

1R2J 

1.2 




1 

110 

2.3 

120 

1R5J 

1.5 

1.0 




95 

2.7 

115 

1R8J 

1.8 





85 

GO 

b 

110 

2R2J 

2.2 





80 

3.2 

110 

2R7J 

2.7 


±5% 

13 

7.96 

70 

3.6 

105 

3R3J 

3.3 





62 

4.2 

100 

3R9J 

3.9 





57 

4.4 

95 

4R7J 

4.7 





52 

7.7 

70 

5R6J 

5.6 





46 

8.7 

65 

6R8J 

6.8 





42 

10 

o 

CD 

8R2J 

8.2 





38 

11 

60 


Examples (Type SA) 


Part Nc. 

Inductance 

Q 

SRF 

DCR 

Rated 

DC Current 
mA max. 


Freq. MHz 

Tolerance 

min. 

Freq. MHz 

MHz min. 

Q. max. 

ELJ SA100K 

10 



40 


30 

1.8 

18 

120K 

12 



40 


28 

2.0 

17 

150K 

15 



40 


25 

2.2 

15 

180K 

18 



40 


23 

2.5 

13 

220K 

22 



40 

5.0 

20 

2.8 

12 

270K 

27 



40 


18 

3.2 

10 

330K 

33 

1.0 


40 


17 

3.5 

10 

390K 

39 



40 


15 

3.8 

9 

470K 

47 


±10% 

40 


14 

4.0 

8 

560K 

56 



40 


13 

4.5 

7 

680K 

68 



40 


12 

5.0 

6 

820K 

82 



40 


11 

6.0 

6 

101K 

100 



40 


10 

7.0 

5 

121K 

120 



40 

1.5 

9 

8.0 

5 

151K 

150 



40 


5 

9.0 

5 

181K 

180 

0.1 


40 


5 

11.0 

5 

221K 

220 



40 


4 

12.0 

5 

271K 

270 



40 


4 

14.0 

5 
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Fixed Inductors 
Chip Series 


ELJ (Types A & C) Series 


Examples (Type PA) 


Part No. 

Inductance 

Q 

L, Q Test 

SRF* 

DCR** 

Rated 

DC Current 
mA max. 

)uH 

Tolerance 

min. 

Freq. MHz 

MHz min. 

Q max. 

ELJ PA100K 

10 


15 


23 

0.50 

240 

120K 

12 


15 


21 

0.60 

230 

150K 

15 


15 


18 

0.74 

220 

180K 

18 


15 


17 

0.90 

205 

220K 

22 


15 


15 

1TT5 ' 

185 

270K 

27 


15 

2.52 

13 

745 

165 

330K 

33 


15 


12 

1.65 

155 

390K 

39 


15 


11 

1.90 

145 

470K 

47 


15 ! 


9.5 

1 Z25 

135 

560K 

56 

±10% 

15 


8.5 

! aso ^ 

110 

680K 

68 


15 


7.5 

3,70 

105 

820K 

82 


15 


7.0 

4.20 

100 

101K 

100 


20 


6.5 

5.00 

90 

121K 

120 


20 


6.0 

7.00 

75 

151K 

150 


20 


5.5 

8.00 

70 

181K 

180 


20 

0.796 

5.0 

9.50 

65 

221K 

220 


20 


4.0 

11.00 

60 

271K 

270 


20 


3.5 

14.50 

55 

331K 

330 


20 


3.0 

16.00 

50 


* Self-resonant Frequency ** DC Resistance 


Examples (Type FC/SC) 


Part No. 

Inductance 

Q 

min. 

L, Q Test 

Freq. MHz 

SRF 

MHz min. 

DCR 

Q max. 

Rated 

DC Current 
mA max. 

|liH 

Tolerance 

ELJ FCR22M 

0.22 

±20% 

25 

25.2 

230 

C) 

190 

FCR27M 

0.27 

25 

210 

0.75 

180 

FCR33M 

0.33 

25 

190 

0.85 

170 

FCR39M 

0.39 

25 

175 

0.95 

160 

FCR47M 

0.47 

25 

160 

1.0 

155 

FCR56M 

0.56 

25 

150 

1.1 

150 

FCR68M 

0.68 

25 

135 

1.25 

140 

FCR82M 

0.82 

25 

125 

1.4 

130 

FC1R0M/K 

1.0 

±20% 

±10% 

25 

7.96 

115 

0.65 

195 

FC1R2M/K 

1.2 

25 

100 

0.75 

180 

FC1R5M/K 

1.5 

25 

90 

0.85 

170 

FC1R8M/K 

1.8 

25 

85 

0.95 

160 

FC2R2M/K 

2.2 

25 

80 

1.05 

155 

FC2R7M/K 

2.7 

25 

75 

1.2 

145 

FC3R3M/K 

3.3 

25 

65 

1.3 

135 

FC3R9M/K 

3.9 

25 

60 

1.4 

130 

FC4R7M/K 

4.7 

25 

55 

1.55 

125 

FC5R6M/K 

5.6 

25 

50 

1.75 

120 

FC6R8M/K 

6.8 

25 

45 

1.95 

115 

FC8R2M/K 

8.2 

' 25 1 

40 

2.2 

105 

FC100K/J 

10 

±10% 

±5% 

25 

2.52 

32 

3.7 

80 

FC120K/J 

12 

25 

30 

4.1 

75 

FC150K/J 

15 

25 

28 

5.0 

70 

FC180K/J 

18 

25 

25 

5.4 

65 

FC220K/J 

22 

25 

22 

6.0 

60 

ELJ SC270K 

27 

±10% 

40 

20 

4.5 

18 

SC330K 

33 

40 

18 

5.2 

14 

SC390K 

39 

40 

15 

5.7 

13 

SC470K 

47 

40 

14 

6.6 

12 

SC560K 

56 

40 

13 

6.5 

17 

SC680K 

68 

25 

13 

6.5 

17 

SC820K 

82 

25 

13 

7.4 

14 

SCI OIK 

100 

25 

0.796 

12 

8.4 

10 
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Fixed Inductors 
Chip Series 


ELJ (Types A & C) Series 


Examples (Type NC) 


Part No. 

Inductance 

Q 

L, Q Test 

SRF* 

OCR** 

Rated 

DC Current 
mA max. 

pH 

Tclerance 

min. 

Freq. MHz 

MHz min. 

Q max. 

ELJ NC10NK/M 

0.01 


10 


2500 

0.32 ^ 

280 

NC12NK/M 

0.012 


10 


2200 

0.34 

270 

NC15NK/M 

0.015 


10 


1800 

0.38 

255 

NC18NK/M 

0.018 


10 


1550 

0.40 

250 

NC22NK/M 

0.022 


15 


1350 

0.43 

240 

NC27NK/M 

0.027 ' 


15 

100 

1150 

0.47 

230 

NC22NK/M 

0.033 


15 


1000 

0.51 

220 

NC39NK/M 

0.039 

±10% 

15 


890 

0.55 

215 

NC47NK/M 

0.047 

±20% 

15 


770 

0.59 

205 

NC56NK/M 

0.056 


15 


670 

0.63 

200 

NC68NK/M 

0.068 


15 


590 

0.68 

190 

NC82NK/M 

0.082 


15 


520 

0.73 

185 

NCR10K/M 

0.1 


10 


460 

0.80 

175 

NCR12K/M 

0.12 


10 


400 

0.87 

170 

NCR15K/M 

0.15 


10 


340 

0.98 

160 

NCR18K/I\/1 

! 018 


10 


300 

1.05 

155 

NCR22K 

0.22 

1 

10 

25.2 

260 

1.15 

145 

NCR27K 

0.27 


10 


230 

1.25 

140 

NCR33K 

0.33 

±10% 

10 


200 

1.37 

135 

NCR39K I 

0.39 


10 


180 

1.47 

130 

NCR47K 

0.47 


10 


160 

1.58 

125 


Packaging Specifications Reel Dimensions 

Standard Packing Quantity I- 



Tape & Reel 

Bulk 

EU-riA 

2,000 pcs/reel (0178) 

5,000 pcs/pack 

ELJJ 1C 

2,000 pcs/reel (0178) 

5,000 pcs/pack 


Tape Dimensions 




Tape 



A 

B 

W 

— 

F 

E 

p, 

p 

P 

3 

0D„ 

1 

0D, 


^2 

□A 

2.8 

3.6 

8 

3.5 

1.75 

4.0 

2.0 

1 _! 

4.0 

1.5 

— 

(0.3) 

2.3 

nc 

2.4 

1 _ 

2.9 

8 

3.5 

1.75 

4.0 

2.0 

4.0 

1.5 

L_ll_ 

CO 

1.85 


Reel 



A 

B 

C 

D 

E 

W 

T 

t 

r 

□A 

178 

50 min. 

13 

21 

2.0 

10 


— 

1.0 

nc 

178 

50 min. 

13 

21 

2.0 

10 

— 

— 

1.0 
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Trimmer Potentiometers 

6mm Square Carbon Trimmer, Dustproof 


Type 6FE 


Features 

• Triangular terminal layout for better sitting 


Specifications 



Item 

Standard 

Nominal Total Resistance 
& Tolerance 

lOOQto 1 MO 
+30% 

Power Rating & Maximum 

Operating Voltage 

R< SOOkil: 0.1 W 50V (50 °C) 

R> 500kfi: 0.1 W 25V (50 “C) 

Rotation Angle 

210+20 °C 

Rotation Torque 

2.0 to 25.0 mN-m (20-250 gf-cm) 

Stopper Strength 

surface: 75.0 mN-m (750 gf-cm) 
reverse: 35.0 mN-m (350 gf-cm) 

Taper 

B 

Residual Resistance 

R< 1 kQ: 30a max. 

1 kQ < R < 2kn: 60Q max. 

2kQ < R < 1MH: 3% max. or 

200 Q max., whichever is smaller 

Rotation Life 

100 turns 

Soldering Heat 

240 to 280 °C: 5s max. 280 to 300 ""C: 3s max. 

Humidity 40±2°C 
(90 to 95 % RH) 

AW QRn hrc / R 2 10OkQ: +15%, -0% 

Aner ci5U nrs | < r < 1 mQ; +20% -0% 

Humidity Load Life 

After 350 hrs R<100kQ: ±15% 

(1.5h ON, .5h OFF) 10OkQ < R < 1 MO: +20% 

High Temperature 

After 250 hrs, 70+3 °C, +5% -15% 


Explanation of Part Numbers 


E 

V 

N 


D 





A 

0 







Common code 


Material / special 


Packing style 


Resistance & Taper 


Code 

Item 

A 

Standard 

Letters or 
numbers except A 

Construction, taper 
or material special 

(Example) 

B 

U 

Special tolerance 
Flame retardant 


Example: 


Resistance 

11th 

12th 

500Q 

5 

2 

47 kQ 

Q 

4 

1 MQ 

1 

6 


10th 


11th 


Taper; B(standard) 


Significant number 
of resistance 


12th 

Number of zeros! 


Note; When significant number is odd, letters are assigned as shown below: 
Example: 


Symbol 

Significant number 

Symbol 

Significant number 

A 

1.2 

F 

2.5 

C 

1.5 

J 

7.5 

E 

.2 

Q 

4.7 
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Trimmer Potentiometers 

6mm Square Carbon Trimmer, Dustproof 


Type 6FE 


Packaging 


Product Item (Type, Series) 

Part Numbers 

Min. Packaging & Ordering Qty (pcs) 

6 mm Square Carbon, Dustproof (6FE Type) (Bulk) 

EVND2A, EVND8A, EVND8M 

5000 

6 mm Square Carbon, Dustproof (6FE Type) (Radial taping) 

EVNDJA, EVNDXA, EVNDCA 

10000 


Dimensions in mm (not to scale) 

Stand-up EVN D2A 



Laydown 


EVN D8A 


No. 2 


Marking 


rt 



3-1.0*S 'dia. 






5.0 


PC.B piercing plan 
(Pitch tolerance ±0.1) 


Knob Color Orange Yellow 


For automatic insertion EVN D8M 
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Trimmer Potentiometers 

6mm Square Carbon Trimmer, Dustproof 


Type 6FE 


Lay-down 
No. 4 


EVN DJA 


11 • 


Inner Carton 1,000 pcs 
Outer Carton 10,000 pcs 





X, 

0.3 in 

^ 3max, 0 

+1 

in “t—(2.5dia.) 

d! ,^>g-'d.a. 


i \ ii 

r5r 

i ! M 


S-O+o-" I 3.85±0.70 
t4.4min‘f *1 


<l' ;i-«)±o.o5: 

2-0.85 ..! 

2—0.5'^o ’ PCBpwcing plan 


Knob Color Orange Yellow 


Lay-down 
No. 5 


EVN DXA 




mm 


Inner Carton 

1,000 pcs 

Outer Carton 

10,000 pcs 



■*| ' : 5.00±0.05 ■ 




Stand-up 
No. 6 


EVN DCA 


PH i 


m m SI 




^ l.3+8-'d.» 

f 


Inner Carton 1,000 pcs 

Outer Carton 10,000 pcs Knob Color Orange Yellow 


1.3max , J.3max 
6.35±1.30 r’r''___ 



o 3.85±o^7or_::^ 

1 r r 


? 05t 1 max''" 1 max. 


X a ! u , 
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Trimmer Potentiometers 

4mm/6mm Cermet Composition Trimmer, Dustproof 


Type EVM-L/3/4 


Product Chart & Specifications 



4mm 

High Grade 

6 mm 

General Grade 

6 mm 

High Grade 

Part Numbers 

EVM-LxG 

EVN-3xC 

EVN-4XC 

EVM-3XG 

EVM-4xG 

Nominal Total Resistance 
& Tolerance 

toon to 2 MO 
±25% 

Power Rating & Maximum 

Operating Voltage 

0.2 W, 

50V (70 °C) 

0.3 W, 100V (70 °C) 

_ 

Rotation Angle 

200 ±20 

Rotation Torque 

1.9 to 24.5 mN-m (20-250 gf-cm) 

Stopper Strength 

39 mN-m min. 
(400 gf-cm min.) 

29 mN-m min. (300 of-cm min.) 

Taper 

B 

Residual Resistance 

2 % max. or lOkn max., whichever is smaller 

R < 1 kQ; 30a max. 

Soldering Heat 

280 °C, 3s 

300 °C, 3s 

Rotation Life 

20 turns 

100 turns 

Humidity/Humidity Load Life 
(40 ±2 °C, 90-95% RH, lOOOhrs) 

±5% 

±5% 

R>500: ±3% 

100<R<500 

High Temperature/Load Life 
(70 ±2 °C, 1000 hrs) 

Temperature Coefficient 
-30 to 100°C 

+300 ppm / “C 

±200 ppm/ °C 





Packaging 


Product Item 

Min. Packaging & Ordering Quantity 

4mm Diameter 

5000 

6mm Diameter 
General Grade 

10000 

6mm Diameter 
High Grade 

10000 


Explanation of Part Numbers 


E I V M 


Common code Shape & type 


Construction 


A 0 0 


Material special 


Common Code 


Resistance & Taper 


Code 

Resistive element 

Type 

M 

Cermet 
(high grade) 

4mm 


6 mm 


Code 

Item 

K, C 

Carbon composition 

G 

Standard (cermet) 

Letters or 
numbers except C,G 

Construction, taper 
or material special 

(Example) 

A 

U 

Semi-standard (cermet 
Flame retardant 

On special specifications, we will assign 6th 
digit in accordance with you requirements. 


Example: 


Resistance 

11th 

12th 

500Q 

5 

2 

47 kQ 

Q 

4 

1 Mn 

1 

6 


10th 

11th 

12th 

Taper: B(standard) 

Significant number 

I Number of zerosj 


of resistance 



Note; When significant number is odd, letters are assigned as shown below: 
Example: 


Symbol 

Significant number 

Symbol 

Significant number 

E 

2.2 

Q 

4.7 

Y 

3.3 

s 

00 

CD 
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Trimmer Potentiometers 

4mm/6mm Cermet Composition Trimmer, Dustproof 


Type EVM-L/3/4 


4 mm Dia. Cermet Trimmer Potentiometers (Dustproof) 

3 terminals, Stand-up, for automatic adjustment (high grade) 

__ ^ 


4.4±0.5 
, 1 0.80±0.15 





Ad|ust slot 
P.5WX0.5D 


EVM L1G 


P.C.B. piercing plan 
(pitch tolerance ±0.1) 


3 terminals. Lay-down type. Standard (high grade) 
I No. 2 ^ 



Adjust slot 
0.5WX0.5D ' 


|i^ -1-0.4 ^ 0.65±0.20 

4.8 3.0-0.2 d -- 



EVM L3G 


T x3-0.7dia. 
V 1.6dia. 


P.C.B piercing plan 
(pitch tolerance± 0,1) 


3 terminals. Lay-down type. For automatic adjustment (high grade) 
No. 3 ^ 


EVM L4G 


Adjust slot 
0.5WX0.5O 


1-^ 3 0+^^ 0.65±0.20j 

5,3 ' •^•^-0.2 o -f 


0.65 , 

1.85 

e]—^ 


1C ^ 


V, 



X 3-0.7dia. 
1.6dia. 


P.C.B piercing plan 
(pitch lolerancetO 1) 


3 terminals. Lay-down type. Flux proof (high grade) 
No. 4 ^ 


EVM LGG 



Adjust slot 
0.5WX0.5D 


-F0.4 * 0.65±0.20 

5.5 3.0-0.2 - 



P.C.B, piercing plan 
(pitch tolerances0.1) 
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Trimmer Potentiometers 

4mm/6mm Cermet Composition Trimmer, Dustproof Type EVM-L/3/4 

6mm Size Cermet Trimmer Potentiometers 
(Dustproof, GeneralGrade/High Grade) 

3 terminals, Stand-up type, Both sides adjust 



3 terminals, Stand-up type, Both sides adjust. Cross slot 



General Grade High Grade 

EVN 49C (White knob) EVM 49G (Blue knob) 


3 terminals. Lay-down type. Both sides adjust 
No. 3 I 



General Grade High Grade 

EVN 38C (White knob) EVM 38G (Blue knob) 
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Trimmer Potentiometers 

4mm/6mm Cermet Composition Trimmer, Dustproof Type EVM-L/3/4 


6mm Size Cermet Trimmer Potentiometers 
(Dustproof, GeneralGrade/High Grade) 

3 terminals, Lay-down type 



3 terminals, Lay-down type. Both sides adjust. Cross slot 
No. 5 1 



General Grade High Grade 

EVN 4LC (White knob) EVM 4LG (Blue knob) 


3 terminals. Lay-down type. Both sides adjust. Cross slot 
No. 6 I 



General Grade 

High Grade 


EVN 39C (White knob) 

EVM 3G (Blue knob) 
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Trimmer Potentiometers 

5mm Single Turn Trimmer, Dustproof 


Type EVM-M 


Features 

• Resistance range: 50 Q to 2 MQ, Wattage rating: 0.5 W 
Temperature range: -55 to +125 °C 

• Infinitesimal resolution for fine adjustment 

• Very stable contact resistance variation due to multi¬ 
finger contacts...1% max. 

• Excellent setting stability against shock and high tem¬ 
perature 

• Low temperature coefficient: 100ppm/°C max. 



Environmental Specifications 


Type 

-1 

5mm Square 

AR Ess 

Temperature Range 

-55 to+125 °C 

Resistance Temperature Coefficient 
(-55to +125°C) 

±100 ppm/°C [100 n to 2 
(5 mm; 200 H to 1 MQ)] 

±250 ppm/°C [Others] 

Load Life (70 °C 0.5W 1000 h) 

±3 

±2 

High Temperature Test (125 °C 250 h) 

±3 

±2 

Thermal Shock (25->65->25-> 125-^25 °C) 

±2 

±2 

Vibration Test (20 G, 10 to 2000 Hz) 

±1 

±1 

Shock 980 m/s2 (100G) 

±1 

±1 

Rotation Life 

±5 


Soldering Heat (350 °C 3 s) 

±1 



Note: AR=Total resistance change (%), Ess = Setting stability (%) 


Mechanical Specifications 


— 

Adjust Method 

5 mm Square 

Top & Side 

Rotation Angie 

230° 

Rotation Torque 

9.8 mN-m (100 gf-cm) max. 

Stopper Strength 

29.4 mN-m (300 gf-cm) min. 

Terminal Strength 

49.0 mN-m (500 gf-cm) min. 



Electrical Specifications 


Type -___ 

Resistance Range 

5 mm Square 

50to2Ma 

Tolerance 

i20% (±10% available) 

Taper 

B(linear) 

Power Rating 

0.5 W (70 C), over 70 °C,see derating curve at right 

Max. Operating Voltage 

200 VDC or Voltage Rating, whichever is smaller 

Residual Resistance 

1% max. against nominal total resistance 
or 2 n max., whichever is larger 

Resolution 

Infinitesimal 

Contact Resistance Variation 

3% max, against nominal total resistance 

Dielectric Withstanding Voltage 

600 VAC for 1 minute 

Insulation Resistance 

500 VDC 1000 MQmin. 


Power Derating Curve 



Voltage Rating 


E =Voltage Rating 

p =:Power Rating _ 

R =Nominal Total Resistance E=^J P*R 


Explanation of Part Numbers 


E V iM 


M 


AllOi 1 


Common code 


Shape & Construction 


Common code 


Resistance & Taper 


4th 

5th 

6 th 

Size 

M 

A, B, S 
D, C 

G 

5 mm Square 

S 


10th 11th 12th 

B: Linear | 

Significant number 
of resistance value 
Example: i 

1000: 1 ! 

200Q\ 2 i 

I Number of zeros] 




Packaging 


Bulk: 2000 pcs./package min. 


Tape: 10000 pcs./package min. 
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Trimmer Potentiometers 

5mm Single Turn Trimmer, Dustproof 


Type EVM-M 


Dimensions in mm (not to scaie) 

Type P (top adjust) 


5 

8 


5.3 

5±1 

^- 








00 




^ —1 

n 



3 

. / 


\ Driver Slot 
\0.6WX2.5LX1.0D 


/ u.o^ru. idia. 


P C.B. piercing plan 
(pitch tolerance±0 J) 


EVM MAG 


Type S (side adjust) 


EVM MBG 



Type P (top adjust) 
No. 3 


5.3 

1 

j_1 



^ / 


EVM MSG 


'\ 



7 

X. 


Driver Slot 
\0.6WX2.5LX1.0D 


/ /X I ^ 

/ 90 ±10’ 

/3-0.5±0.1dia. ^-h---' 


P.C.B. piercing plan 
.(pitch tolerance±0.1) 


Side adjust 
No. 4 


Onver slot 0.6WX2.5LX1 .OD 


EVM MDG 


5.0±0.5 3.2±0.5 

^ ^ ''.275±0.5 



O 

Adiusting 

direction 

P C.B piercing plan 

(pitch tolerance±0.1) 


Radial taping 
No. 5 


EVM MGS 



Driver slot 
0.6WX2.5LX1.0D 


Standa rd packing quantity 
Inner Cart on I 1000 pcs 

Outer CartoTi 10000 pcs 


•> 2.0 max. , , 2.0 max. 


!±0.1 tl.n 


/ ] ^ 

6.35±0,30 . 4.0± 0.2di a. 

T2.T±0.3 


'^2.5 2.5 


P C B.piercing plan 
(pitch tolerance±0.1) 
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Trimmer Potentiometers 
SMT Type 


EVM - \ 121317 Series 


Features 

• An extremely compact, lightweight 2 mm open frame type for 
reflow soldering has been added to our lineup 

• 3 mm square series has types for flow soldering and reflow 
soldering 

• Solvent washing type is available 

• Saving labor cost through sealing filmless construction (EVM 
7J). Automatic adjusting (EVM 7L) 

• Excellent mounting efficiency 



Product Chart 


Construction 

Sealed (filmless) 

Open Frame 

Type 

3 mm 

2 mm 

3 mm 

4 mm 

Thickness (mm) 

2.0 

(7L: 2.6) 

IX: 1.75 

2X: 1.80 

1.5 (1Y: 2.0) 

1.5 

Adjustable side 

Upper 

Upper 

Upper 

Upper/Bottom 

Upper 

Upper/Bottom 

2 Terminals, Inline 


— 


— 

© 

EVM1G 

— 

2 Terminals, Triangle 


— 

— 

— 

© 

EVM1L 

© 

EVM1K 

3 Terminals, Inline 

— 

— 

— 

© 

EVM3S 

© 

EVM1E 

© 

EVM1U 

3 Terminals, Triangle 

©/© 

EVM7J/7L 

© EVM1X 

0 EVM2X 

© EVM1S 
0EVM1Y 

— 

© 

EVM1D 

— 

3 Terminals, Triangle (Flow solder) 

©/© 

EVM7J/7L 


— 

— 

— 

— 


Explanation of Part Numbers 


EVM 


Common oode 


Shape & Construction 


Packing Style 


Resistance & Taper 


Soldering 

method 

Type 

Number of 
terminals 

Part Numbers 

Flow 

soldering 

3mm 

3 

EVM 7J, 7L 

Reflow 

soldering 

2mm 

3 

EVM1X, 2X 

3mm 

3 

EVM1S, 7J,7L,1Y 

EVM 3S (both sides) 


2 

EVM 1G,1L 

EVM IK (both sides) 

4mm 

3 

EVM1D, 1E 

EVM 1U (both sides) 


6 th 

7th 

Packing Style 

G 

A 

Bulk 


W 

Carrier tape 

(7th: Direction of insertion; 


X 

see “Packaging Specifications” 


I at end of this section.) 


8 th 

Packing Quantity 

0 

750 

3 

1000 

2 

2500 

4 

4000 

1 

5000 

5 

2000 

6 

1 10000 


Example; 


10th 


11th 


12th 


Resistance 

11th 

12th 

500Q 

5 

2 

47 kQ 

Q 

4 

1 MQ 

1 

6 


Taper: B(standard) | 

Significant number 


of resistance 


Number of zero 


Note: When significant number is odd, letters are assigned as shown below; 
Example; 


11th 

Significant number 

11th 

Significant number 

E I 

2.2 

Q 

4.7 

Y 

3.3 

s 

6.8 
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Trimmer Potentiometers 
SMT Type 


EVM -1/2/3/7 Series 


Specifications 


Type 

— 

3mm Sealed 

2mm Open 

3mm Open 

4mm Open 

Applicable Part Numbers 

EVM 7J 

EVM 7L 

EVM IX, 2X 

EVM IS, 1Y3S 

EVM 1G, 1L, IK 

ID, IE, 1U 


0.05 W 

0.15 W 

0.2 W 

Electrical 

Power Rating 

100 

i 

For potentiometers operated in ambient ■§ eo 

temperatures above 70° C, Power Rating 
shall be derated in accordance with the ® 

figure at right. ^ 20 

0 

Power Derating Curve 

- -0/^ 

EVM 7T "'j [ 

2 mm/3 mm Open, \ \ 

3 mm Sealed & EVM7D i 

3 20 40 60 70 80 85 100 

Ambient Temperature (°C) 

Max. Operating Temperature 

50 V (Voltage Rating 15 VDC) 

50 V (Voltage Rating 15 VDC) 

Voltage Rating 

15VDC 

15VDC 

Resistance Range 

220 Q to 1 mQ 

200Qto 1 MO 100 a to 1 MO 

Tolerance 

±25% 

Taper 

B (Linear) 

Mechanical 

_ 

Effective Rotation Angle 

260±20° 

Rotation Torque 

1.9 to 14.7 mN«m 
(20 to 150 gf«cm) 

1.5 to 16.7 mN*m 
(15 to 170 gf*cm) 

1.0 to 14.7 mN«m 1.9 to 19.6 mN»m 

(10 to 150 gf»cm) (20 to 200 gf*cm) 

Soldering Strength 

Horizontal: 9.8 N (1 kgf) 

Vertical: 4.9 N (500 gf) 

Horizontal: 4.9 N (500 gf) 

Vertical: 2.5 N (250 gf) 

Horizontal: 

9.8N(1kgf) 

Vertical: 

4.9 N (500 gf) 

Applicable Soldering 

Flow and Reflow 

Reflow 

Durability 

Temperature Range 

-40to+100°C 

Soldering Heat 

250°C, 10s/260°C, 5s 

260°C, 10s 

Humidity 

(40±2°C 

90 to 95% RH) 

After 1000 hours, 

Total resistance change: ±5% 

Humidity Load Life 
(40±2°C 

90 to 95% RH) 

After 1000 hours, 

(1.5h ON,).5h OFF) 

Total resistance change: ±5% 

High Temperature 
(70±2°C) 

After 1000 hours, 

Total resistance change: ±5% 

Load Life 
(70±2°C) 

After 1000 hours, 

(1.5h ON,).5h OFF) 

Total resistance change: ±5% 

Temperature Coefficient 

-20 to +80°C 
±250 ppm/°C 

Rotation Life 

After 10 turns. 

Total Resistance: ±15% 

After 20 turns, 

Total Resistance: ±15% 


Panasonic 


184 














































Trimmer Potentiometers 


3 mm Square, Sealed 
Dimensions in mm (not to scale) 


3 terminals 
No. 1 




sotd«f platsd 


0,6 0 26 

■ i 5 Circuit 



1.2dia 


EVM -1/2/3/7 Series 


EVM 7 J 



Recommended land layout 
■ EIAJ Standard B; 



' 1.2 ' 0 . 8 ' 1.2 


for flow 


Note: PCB mounting not possible after trimming knob has been rotated 


3 terminals (for automatic trimming adjustment) 


EVM 7 L 


No. 2 


Circuit 



Note: PCB mounting not possible after trimming knob has been rotated 
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Trimmer Potentiometers 
SMT Type 


EVM -1/2/3/7 Series 


2 mm Square, Open Frame 


3 terminals 


EVM 1X 



3 terminals (for auto matic trimming adjustment) EVM 2X 



3 mm Square, Open Frame 

3 terminals EVM 1S 



3 terminals (for automatic trimming adjustment) 


EVM 1Y 
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Trimmer Potentiometers 
SMT Type 


EVM -1/2/3/7 Series 


2 terminals, Both sides adjust 



EVM 3S 



4 mm Square, Open Frame 

2 terminals, Cross slot EVM 1G 



2 terminals, Cross slot EVM 1L 



2 terminals. Cross slot, Both sides adjust 



EVM IK 



Recommended land layout 

Sotdefoct (EIAJ Standard C) 
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Trimmer Potentiometers 
SMT Type 


EVM -1/2/3/7 Series 


3 terminals. Cross slot __ EVM 1E 



(DT ^ 

Soldered 


Recommended land layout 
(EiAJ Standard D) 



3 terminals, Cross slot, Both sides adjust 


EVM 1U 




3 terminals, Cross slot EVM 1D 



Panasonic 
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Trimmer Potentiometers 
SMT Type 


EVM -1/2/3/7 Series 


Taping/Packaging Specifications 

standard Packing Quantity 


style 

Embossed Taping 

Bulk 

Appearanc^\^ Thickness 

EVM 7J 

2.0 mm 

1000/5000 pcs/reel 

500 pcs/pack 

EVM 7L 

2.6 mm 

750/4000 pcs/reel 

500 pcs/pack 

EVM 1 i, 2mm 

1.5 to 2.0 mm 

2000 pcs/reel 

1000 pcs/pack 

I 

EVM1 , 3mm 

1.5 mm 

1000/2000 pcs/reel 

500 pcs/pack 

EVM 1 I, 4mm 

1.5 mm 

1000/5000 pcs/reel 

500 pcs/pack 


Embossed Taping 


/ Feeding hole / 


Chip pocket 


^ CD (P ^ ^ 


[lij Chip component 


Tape running direction 



Code 

Part 

1 

B 

w 

F 

E 

p, 

EVM 7J 

3.5 

4.3 

12 

5.5 

1.75 

8 

EVM 7L 

3.5 

4.3 

12 

5.5 

1.75 

8 

EVM in, 2mm 

2.45 

2.9 

8 

3.5 

1.75 

4 

EVM 11, 3mm 

CO 

CO 

4.0 

8/12 

3.5 

1.75 

4/8 

EVM T 1,4mm 

4.3 

5 

12 

5.5 

1.75 

8 


Code 

Part 

p^ 

Po 

1 

0D„ 


t2 

EVM 7J 

2 

4 

1.5 

0.3 

2.4 

EVM 7L 

2 

4 

1.5 

CO 

d 

3.1 

EVM i n, 2mm 

2 

4 

1.5 

CO 

d 

2.3 

EVM in, 3mm 


4 

1.5 

CO 

d 

2.0 to 2.4 

EVM in, 4mm 

2 

4 

1.5 

CO 

d 

2.2 



Embossed Taping (Unit: mm) 


Type 

Dim. Code 

A 

B 

C 

D 

E 

W 

t 

Packaging Quantity 

No. 

Tolerance 

±2.0 

min. 

±0.5 

±0.8 

±0.5 

±1.5 

±0.5 

t2=2.0 to 2.4 


1 

178 dia. 

50/80 dia. 

13.0 dia. 

21.0 dia. 

2.0 

14.0/10.0* 

1.0 to 2.0 

1000 pcs (P=8) 
2000 pcs (P =4) 


3 

370 dia. 

80 dia. 

13.0 dia. 

21.0 dia. 

2.0 

14.0/10.0 

1.0 to 2.0 

1 

5000 pcs (P^=8) 


Application Notes 

• After automatic assembly, please wash completely with Freon substitute or other appropriate solvent 

• For sealed type, use Freon TF substitute. 

• Soldering reworking shall be done only once under the following conditions: 

Time: 3s max. 

Temperature: 280°C max. 

Soldering iron: 20 W max. 
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Fixed Resistors 
Thick Film Chip Resistor 


ERJ Series 


Features 


Small size and light weight 

For PCB size reduction and lightweight products 

High reliability 

Metal glaze thick film resistive element and 3 layered 
electrode results in high reliability 

Matching with placement machines 

Bulk, Taping and magazine packagings for automatic 
placement machines 

Solderability 

Suitable for both reflow soldering and flow soldering 


* m , :m] S2 O'; 'flB: 


m m 


Conforming to: 
EIA-RS-481A 


Specifications 



Power 


Maximum 





Part No. 

Rating 

Maximum 

Overload 

Resistance 

Resistance Range (Q) 

Standard 


at 70°C 

RCWV* 

Voltage 

Tolerance 

Min 

Max 

Res. Values 

ERJ2G 

1/16 W 

50 V 

100 V 

±2 

10 

1.0 M 

E-24 



±5 

10 

1.0 M 

E-24 

ERJ3EK 

1/16W 

(1/10Wr 

50 V 

100 V 

±1 

10 

1 M 

E-24, 96 





±1 

10 

1.0 M 

E-24 

ERJ3G 

1/16W 

50 V 

100 V 

±2 

10 

10 

1.0 M 

E-24 

(1/10 W)** 

±5 

1.0 M 

E-24 





±10 

1.0 

10.0 M 

E-12 

ERJ6EN 

1/10 W 

(1/8 wr 

150 V 

200 V 

±1 

10 

1 M 

E-24, 96 





±1 

10 

1.0 M 

E-24 


1 /10W 


200 V 

+2 

10 

1.0 M 

E-24 

ERJ6G 

(1/8 W" 

150 V 

±5 

10 

1.0 M 

E-24 





±10 

0.47 

10.0 M 

E-12 

ERJ8EN 

1/8 W 

(1/4 wr 

200 V 

400 V 

±1 

10 

1 M 

E-24, 96 





±1 

10 

1.0 M 

E-24 


1/8 W 



±2 I 

10 

1.0 M 

E-24 

ERJ8G 

(1/4 wr 

200 V 

400 V 

±5 i 

10 

1.0 M 

E-24 





±10 

0.39 

10.0 M 

E-12 

ERJ14N 

1/4 W 

200 V 

400 V 

±1 

10 

1 M 

E-24, 96 


r 1 



±2 

10 

1.0 M 

E-24 

ERJ 14 

1/4 W 

200 V 

400 V 

±5 

10 

1.0 M 

E-24 

I 




±10 1 

0.39 

1.0 M 

E-12 

ERJ12N 

1/2 W 

200 V 

400 V 

±1 

10 

1 M 

E-24, 96 





±2 

10 

1.0 M 

E-24 

ERJ12 

1/2 W 

200 V 

400 V 

±5 

10 

1.0 M 

E-24 





±10 

1.0 

1.0 M 

E-12 





±2 

10 

1.0 M 

E-24 

ERJ1W 

1 W 

250 V 

500 V 

±5 

10 

1.0 M 

E-24 





±10 

1.0 

1.0 M 

E-12 


* Rated continuous working voltage (RCVW) shall be determined 
from RCVW=V Power Rating x Resistance Value, or max 
RCVW listed above, whichever less. 

** Available for reduction of load of pulse oharacteristic (RCVW 
x2.5-^RCVWx2.0) 


Power Derating Curve 
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Fixed Resistors 
Thick Film Chip Resistor 


ERJ Series 


Standard Precision 


ERJ 


Common Code 


Thick Film 
Chip Resistors 


Power Rating 

Code 

Power R. 

2G¥^ 

1/16 W 

3GS 

1/16 W 

6GE 

1/10 W 

8GE 

1/8 W 

14 

1/4 W 

12 

1/2 W 

1W 

1 W 


8 G E 


Marking 

Code 

Marking 

Y 

Value marking 
on black side 

Nil 

No marking 


Resistance 

Tolerance 

Code 

Tol. 

F 

+1% 

G 

±2% 

J 

±5% 

K 

±10% 

0 1 

Jumper 


Nominal Resistance 
Value 


The first two digits are 
significant figures of 
resistance and the third 
one denotes number of 
zeros following. Jumper 
is expressed by RQQ. 


0 000 


Suffix for Packaging 

Code 

Packaging 

Nil 

Std. Bulk packing 

S 

Std. Taped & reel 

H 

Plastic embossed taped & reel 

B 

Bulk case 

Z 

10000 pcs. T. & R. 

A 

20000 pcs. T. & R. 

X 

2 mm pitch T. & R. 


High Precision 


ES0 BE 


Common Code 


Thick Film 
Chip Resistors 


Power Rating 

Code 

Power R. 

3E 

1/16W 

6E 

1/10 W 

8E 

1/8 W 

14 

1/4 W 

12 

1/2 W 


N 


Marking 

Code 

Marking 

N 

Value marking 
on black side 
(4 digit) 

K 

No marking 


0 

0 

0 

CM 


Resistance 

Tolerance 

Code 

Tol. 

F 

±1% 


Nominal Resistance 
Value 


The first three digits are 
significant figures of 
resistance and the 4th 
one denotes number of 
zeros following. 


Suffix for Packaging 

Code 

Packaging 

Nil 

Std. Bulk packing 

s 

Std. Taped & reel 

H 

Plastic embossed taped & reel 

B 

Bulk case 

Z 

10000 pcs. T. & R. 

A 

20000 pcs. T. & R. 


Dimensions in mm (not to scale) 



L 


t 


/ 

b 

Type No. 

Dimensions (mm) 

Net Weight 
(1000 pcs.) 

L 

W 

a 

b 

t 

ERJ3EK 

± 0.15 

1.60 

+ 0.15 

- 0.05 

0.80 

± 0.20 

0.30 

± 0.20 

0.30 

± 0.10 

0.45 

2 g 

ERJ6EN 

± 0.20 

2.00 

± 0.10 

1.25 

± 0.25 

0.40 

± 0.25 

0.40 

± 0.10 

0.60 

4g 

ERJ8EN 

+ 0.05 

- 0.20 

3.20 

+ 0.05 

- 0.15 

1.60 

±025 

0.50 

±025 

0.50 

±010 

0.60 

lOg 

ERJ14N 

± 0.20 

3.20 

+ 0.20 

2.50 

+ 0.25 

0.50 

+ 0.25 

0.50 

+ 0.10 

0.60 

16g 

ERJ12N 

± 0.20 

4.50 

± 0.20 

3.20 

± 0.25 

0.50 

± 0.25 

0.50 

± 0.10 

0.60 

27 g 


Part No. 

Dimensions (mm) 

Net Weight 
(1000 pcs.) 

L 

W 

a 

b 

t 

ERJ2GE 

± 0.05 

1.00 

± 0.05 

0.50 

± 0.10 

0.20 

± 0.05 

0.25 

± 0,05 

0.35 

0.8 g 

ERJ3GS 

± 0.15 

1.60 

+ 0.15 

- 0.05 

0.80 

± 0.20 

0.30 

± 0.15 

0.30 

± 0,10 

0.45 


ERJ6GIVI 

ER6GE 

± 0.20 

2.00 

± 0.10 

1.25 

± 0.25 

0.40 

max . 

0.30 

± 0.10 

0.60 

4g 

± 0.25 

0.40 

ERJ6GM 

ER6GE 

± 0.05 

- 0.20 

3.20 

± 0.05 

- 0.15 

1.60 

± 0.25 

0.50 

max . 

0.30 

± 0,10 

0.60, 

10 g 

+ 0.25 

0.50 

ERJ14 

± 0.20 

3.20 

± 0.20 

2.50 

± 0.25 

0.50 

± 0.25 

0.50 

± 0.10 

0.60 

16g 

ERJ 12 

± 0.20 

4.50 

± 0.20 

3.20 

± 0.25 

0.50 

± 0.25 

0.50 

± 0.10 

0.60 

27 g 

ERJ1W 

± 0.20 

6.40 

± 0.20 

3.20 

± 0.25 

0.65 

± 0.25 

1.30 

± 0..20 

1.10 

79 g 
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Fixed Resistors 
Thick Film Chip Resistor 


ERJ Series 


Packaging Specifications 
Standard Packing Quantity 


Chip '\style 
\ Resistor 

Type\ Thickness 

Paper Tapng (4mm pitch) 

Embossed Taping 

Bulk Case 

Bulk 

ERJ2G 

0.35 

10000 (2 mm pitch) 



1000 pcs./pack 

ERJ3G 

0.45 

5000,10000*, 20000* 


25000 pcs./case 

1000 pcs./pack 

ERJ6G 

0.60 

5000,10000*,20000* 


10000 pcs./case 

1000 pcs./pack 

ERJ8G 

0.60 

5000,10000*,20000* 

4000 pcs./reel 

5000 pcs./case 

1000 pcs./pack 

ERJ 14 

0.60 


4000 pcs./reel 


500 pcs./pack 

ERJ 12 

0.60 


2000 pcs./reel 


500 pcs./pack 

ERJ1W 

1.10 


1000 pcs./reel 


100 pcs /pack 

ERJ3EK 

0.45 

5000 


25000 pcs./case 

1000 pcs./pack 

ERJ6EN 

0.60 

5000 


10000 pcs./case 

1000 pcs./pack 

ERJ8EN 

0,60 

5000 

4000 pcs./reel 

5000 pcs./case | 

1000 pcs./pack 

ERJ14N 

0.60 


4000 pcs./reel 


500 pcs./pack 

ERJ12N 

0.60 

1 

2000 pcs./reel 


500 pcs./pack 


* Special 


Paper Taping 




A 

B 

W 

F 

E 

Pi 

Dimensions 

(mm) 

2G 

+0,05 

0.70 

±0.05 

1.20 

±0.20 

8.00 

±0.05 

3.50 

±0.10 

1.75 

±0.10 

2.00 

3G 

±0.10 

1.10 

+0.10 

1.90 

±0.10 

4.00 

6 G 

±0.15 

1.60 

±0.20 

2.50 

8 G 

±0.15 

1.90 

±0.20 

3.60 



p. 

Po 

0 D„ 

1 , 

*2 

Dimensions 

(mm) 

2G 

±0.05 

2.00 

-0.10 

4.00 

+0.10 

0T5O 

±0.05 

0.40 

±0.05 

0.45 

3G 

±0.05 

0.60 

±0.05 

0.64 

6 G 

±0.05 

0.80 

±0.05 

0.84 

8 G 



A 

B 

W 

F 

E 

p, 

Dimensions 

(mm) 

3EK 

±0.10 

1.10 

±0.10 

1.90 





6 EN 

+0.15 

1.60 

±0.20 

2.40 

±0.20 

8.00 

±0.05 

3.50 

±0.10 

1.75 

±0.10 

4.00 


8 EN 

±0.15 

1.90 

±0.20 

3.50 







Pa 

Po 

0 D„ 


^2 

Dimensions 

(mm) 

3EK 

±0.05 

2.00 

-0.10 

4.00 

+0.10 

0T5O 

±0.05 

0.80 

±0.05 

0.64 

6 EN 

+0.05 

0.84 

8 EN 


Embossed Taping 




A 

B 

W 

F 

E 

p, 

Dimensions 

(mm) 

8 G 

±0.20 

1.90 

±0.20 

3.50 

±0.30 

8.00 

±0.05 

3.50 

±0.10 

1.75 

±0.10 

4.00 

14 

±0.20 

2.80 

±0.20 

3.50 

12 

±0.20 

3.50 

±0.20 

4.80 

1 

±0.30 

12.0 

±0.05 

5.50 

±0,10 

8.00 

1W 

±0.20 

3.60 

±0.20 

6.90 



Pa 

p 

■^0 

0 D„ 

^1 

ta 

0 D^ 


8 G 






01.00 

Dimensions 

14 

+0,05 

+0.10 

+0.10 

0 

max . 

±0.10 

1.00 

(mm) 

12 

2.00 

4.00 

01.50 

0.40 


min . 


1W 





±0.10 

1.60 

01.50 



A 

B 

W 

F 

E 

Pi 

Dimensions 

(mm) 

8 EN 

±0.20 

1.90 

±0.20 

3.50 

±0.30 

8.00 

±0.05 

3.50 

+0.20 

1.75 

±0.10 

4.00 

14N 

±0.20 

2.80 

±0.20 

3.50 

-1 

12N 

±0.20 

3.50 

±0.20 

4.80 

±0.30 

12.00 

±0.05 

5.50 

±0.10 

8.00 



Pa 

Po 

0 D„ 


ta 

0 D^ 


8 EN 

±0.05 

2.00 

±0.10 

4.00 

+0.10 

0 

01.50 

max . 

0.40 

±0.20 

1.00 

min . 

01.00 

Dimensions 

(mm) 

14N 

12N 

cTSO 
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Fixed Resistors 
Thick Film Chip Resistor 


ERJ Series 


Reel 



~~--— 

w 

T 


r 

Dimensions 

(mm) 

3EK, 6EN, 
SEN. 14N 


12 .o±2.o 

±0.5 

1.0 

1 _' 

±0.5 

1.5 

12N 

14.0±i-o 

16.0±2,o 


—- 

oA 

0B 

oC 

oD 

oE 

Dimensions 

(mm) 

2G,3G,6G, 

8G,14 

±2.0 

178.0 

min. 

60 

±0.5 

13.0 

±1.0 

21.0 

±1.5 

3.0 

12, 1W 



w 


t 

r 

Dimensions 

(mm) 

2G,3G,6G, 

8G,14 

10.0±i-o 

12.0±2o 

±0.5 

1.0 

±0.5 

1.5 

12, 1W 

10.0±^-o 

1 16.0±2-o 


Note oA; 10000 pcs./reel=255 
20000 pcs./reel=330 


Application Notes 

In the case of flow soldering, the land width must be 
smaller than the Chip Resistor width to properly control 
the solder amount properly. Generally, the land width 
should be 0.7 to 0.8 times the width of chip resistor (W). 
In the case of reflow soldering, solder amount can be 
adjusted, and the land width should be set to 1.0 to 1.3 
times chip resistor width (W), 



Dimensions (mm) 

a 

b 

c 

ERJ3EK 

0.7 to 0.9 

2.0 to 2.2 

0.8 to 1.0 

ERJ6EN 

1.0 to 1.4 

3.2 to 3.8 

0.9 to 1.4 

ERJ8EN 

2.0 to 2.4 

4.4 to 5.0 

1.2 to 1.8 

ERJ14N 

2.0 to 2.4 

4.4 to 5.0 

1.8 to 2.8 

ERJ12N 

3.3 to 3.7 

5.7 to 6.5 

2.3 to 3.5 


ERJ2G 

0.5 to 0.6 

1.4 to 1.6 

0.4 to 0.6 

ERJ3G 

0.7 to 0.9 

2.0 to 2.2 

0.8 to 1.0 

ERJ6G 

1.0 to 1.4 

3.2 to 3.8 

0.9 to 1.4 

ERJ8G 

2.0 to 2.4 

4.4 to 5.0 

1.2 to 1.8 

ERJ14 

2.0 to 2.4 

4.4 to 5.0 

1.8 to 2.8 

ERJ 12 

3.3 to 3.7 

5.7 to 6.5 

2.3 to 3.5 

ERJ1W 

3.6 to 4.0 

7.6 to 8.6 

2.3 to 3.5 


Example 



Bulk Case 
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Fixed Resistors 
Chip Resistor Array 


EXB-V, EXB-S, EXB-2 Series 


Features 

• High density 

2 resistors in 1.6 mm x 1.6 mm size (V4V) 

4 resistors in 3.2 mm x 1.6 mm size (V8V), 

4 resistors in 5.08 mm x 2.2 mm size (S8V), 

• Improvement of placement efficiency 

Placement efficiency of Chip Resistor Array is two or 
four times that of discrete chip resistors. 

• Automatic placement 

Taped and reeled packaging (EIA RS-481) is suitable 
for automatic placement machine. 


iHiilpiiipi IlMiiii 

cs 



Series EXBV. S 


Specifications 


Item 

Specifications 

Resistance Range 

10 n to 1 MQ: E24 series 

Resistance Tolerance 

V 

G: ±2 %, J: ±5 % 

S 

G: ±2 %, J: ±5 % 

Number of Pins 

4V 

4 terminal 

8V 

8 terminal 

Number of Resistors 

4V 

2 resistors 

8V 

4 resistors 

Power Rating at 70 °C 

V 

1/16 W/element 

s 

1/10 W/element 

Max. Rated Continuous 
Working Voltage * 

V 

50 V 

s 

100 V 

Max. Over-load Voltage 

V 

100V 

s 

200 V 

Temperature Characteristic Range 

±200 ppm/ °C 

Operating Temperature Range 

-55 °C to 125 ^C 

Storage Temperature Range 

-55 °C to 125 “C 


* Rated continuous working voltage (RCWV) shall be determined from 
RCVW = V Power Rating x Resistance Value, or max. RCWV listed 
above, whichever is less. 


Dimensions in mm (not to scale) 



Oode 

— 

n 

L 

W 

T 

Dimensions 

(mm) 

V4V 

4 

, ^^-60.20 

1.60 

1,60 

0.60±o.2o 

V8V 

8 

3.20''-0''io 

1.60''-o.io 

0.60±o.2o 

S8V 

8 


2.20"°o'^°o 

0.70±o.2o 

Code 

A 

B 

oD 

P 

Dimensions 

(mm) 

V4V 

0.60±0'15 

0.30±0'^5 

(0.3) 

0.80^015 

V8V 

S8V 

0.80±o-i5 

0.50=^0'15 

(0.5) 

1,27-0-20 


Power Derating Curve 


Isolated type 



-60 -40 -20 0 20 40 60 80 100 120 140 160 180 

Ambient Temperature (”0) 
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Fixed Resistors 
Chip Resistor Array 


EXB-V, EXB-S, EXB-2 Series 


Series EXB 2 
Specifications 


Item 

Specifications 

Resistance Range 

10 O to 1 MQ, E24 Series 

Resistance Tolerance 

J: +5 % 

Power Rating at 70 ""C 

1/16 W/element 

Maximum RCVW 

50V 

Maximum Overload Voltage 

100V 


Dimensions in mm (not to scale) 


2->t‘ D 




Code 

L 

W 

T 

A 

Dimensions 

(mm) 

1.00-0°^ 

1.00-o-°5 

in 

o 

d 

+1 

LO 

CO 

! d 

o 

d 

GO 

1+ 

o 


Code 


c 

D 

P 

Dimensions 

(mm) 


0.25-°'°5 

0.34"=°-°5 

o 

d 

+1 

LO 

CD 

d 


Explanation of Part Number (EXB'2/SA^) 



V 


8 



SHI!] 


J 



Thick Film 
Resistor Networks 


Chip Resistor 
Array 

2 

2 Series 

V 

V Series 

S 

S Series 


IT 


No. of terminals 

4 

4 pins 

8 

8 pins 


Schematics 

V 

Isolated 

type 


Resistance Value 
The first two digits are 
significant figures of 
resistance value and 
the third one denotes 
the number of zeros 
following. 

Example 330 kH: 334 


Suffix for Packaging 

Code 

Packaging 

Nil 

Embossed 

taping 

P 

Bulk 

V 

Paper taping 


Resistance 

tolerance 

G 

±2% 

J 

±5% 


Performance Characteristics 


Characteristics 

Specifioations 

Test Methods 

Thermal Shock 

Resistanoe change shall be within 
±(1%+0.05C). 

5 cycles between -65 -5°C and +125"o °C 

Short-Time Overload 

Resistance change shall be within 
±(2.5%+0.05Q) 

5 seconds at 2.5 x rated working voltage 

Resistance to 

Soldering Heat 

Resistance change shall be within 
±(i% + o.05n). 

10.0±0.5 seconds, dipping in 270±5°C solder 
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Fixed Resistors 
Chip Resistor Array 


Performance Characteristics (Continued) 


Load Life in Humidity 

Resistance change shall be within 
±(3 % + 0.05 a) 

1000 hours at 1/10 rated power, 65±2 °C and 

90 to 95 % RH 

(1.5 hours ON, 0.5 hour OFF) 

Load Life 

Resistance change shall be within 
±(3%+0.05 a) 

1000 hours at rated power, 70±2 °C (1.5 hours ON, 

0.5 hour OFF) 

Solderability 

95% coverage min. 

Test temperature at solder: 230± 5 °C, 

Dwell time in solder: 3±0.5 seconds 


Packaging Specifications 

standard Packing Quantity 


Type 

— 

Thickness 

Paper Taping 

Embossed Taping 

EXB2 

0.35±0.05 mm 

10000 pcs./reel 

— 

EXBV 

0.6±0.2 mm 

5000 pcs./reel 

— 

EXBS 

0.7±0.2 mm 

— 

2500 pcs./reel 


Reel 





Taping 



Paper Taping 


Code 

A 

B 

W 

F 

E 

Dimensions 

(mm) 

24V 

1.20^005 

1.20*"^ 

8.00±0'2o 

3.50±0'05 

1 , 75 ±o.io 

V4V 

2.00*"''^ 

2.00±o.i5 

V8V 

2.00±o.i5 

3.60±o-2o 

Code 

Pi 

p. 

Po 

0 DO 


t2 

Dimensions 

(mm) 

24V 

2oo±«-io 

±0.05 

2.00 

±0.10 

4.00 

+0.10 

0L5O 

±0.05 

0.75 

±0.05 

0,79 

V4V 

±0.10 

4.00 

V8V 


Embossed Taping 


Code 

0 A 

0 B 

0 C 

Dimensions 

(mm) 

2 

V 

178.0±2.o 

^_ I 

50 min. 

13.0±o-5 


Code 

W 

T 

t 

Dimensions 

(mm) 

V 

10.0±^-o 

12.0±2.o 

1.0±0.5 




Code 

A 

B 

W 

F 

E 

Po 

Code 

0 A 

0 B 

0 C 


Dimensions 

(mm) 

S8V 

± 0.20 

2.80 

± 0.20 

5.70 

±0.30 

12.00 

±0.05 

5.50 

±0.10 

1.75 

±0,10 

4.00 

Dimensions 

(mm) 

S 

178±2 

50 min. 

13.0±o-5 






Code 

n 

P. 

0D„ 

t, 

‘2 

0D^ 

Code 

E 

W 

T 

t 

Dimensions 

(mm) 

S8V 

± 0.10 

4.00 

±0.05 

2.00 

+0.10 

0 

1.50 

±0,05 

0.35 

max. 

1.60 

+0.10 

0 

1.50 

Dimensions 

(mm) 

S 

2.0±0'5 

14±1.5 

20.5 max. 

2.0 
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Fixed Resistors 

Resistor Network, Leaded, Low Profile 


EXB-F Series 


Features 


* Highly stable thick film 

Equivalent to MIL-R-83401 


• Compact package 

A short body length which can be inserted onto PC 
board at 2.54 mm pitch sequentially. 


4.95 mm 
max 






2,54 mm pitch 



■— 4—i 4 - -i “ 

2.54 mm pitch 


2.54 mm 
pitch 


• Automatic SIP insertion capability 

Available for automatic insertion machine, packaged 
in either stick magazine or taped and box. 

• Low profile 

4.95 mm max. seated height. 

• Low TC.R. 

6200 ppm/°C (Standard), 6100 ppm/°C (Special) 

TC. Tracking 50 ppm/°C typical. 



Specifications 



Common 

Terminal 

Circuit 

EXBF n E 

— 

Isolated 

Circuit 

EXBFri V 

Series 

Circuit 

EXBF IN 

Line 

Terminator 

EXBF n W 

Number of Resistors 

3 to 13 

2 to 7 

3 to 13 

4 to 12 

Power Rating 
at 70°C 

Single Resistors 

125 mW 

200 mW 

125 mW 

125 mW 

Total Package 

125 mW x (pins-1) 

Resistance Range 

Standard: 22 Q to 1 MQ (Special: 10 H to 5.6 MQ) 

Resistance Tolerance 

F: ±1 %, G: ±2 %, J: ±5 % (±1 Q min, for values 100 Q. and lower) 

Temperature Coefficient 

±200 ppm/ °C (Special: ±100 ppm/ °C) 

TC Tracking 

50 ppm/°C (Same resistance) 

Maximum Rated Continuous 

Working Voltage** 

100 V 

Maximum Overload Voltage** 

150 V 

Operating Temperature Range 

-55°Cto+125°C 


* Rated Continuous Working Voltage (RCWV) shall be determined 
from RCWV=VPo^r rating 3 Resistance value, or maximum 
RCWV listed above, whichever less. 

** Maximum Overload Voltage shall be the same as the maximum 
test voltage short time overload test. 


Power Derating Curve 



-60 - 40 - 20 0 20 40 60 80 120 140 160 

Ambient Temperature (°C) 
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Fixed Resistors 

Resistor Network, Leaded, Low Profile 


EXB-F Series 


Standard Circuits □ : Number of Pins 


Circuits 

Common Terminal Circuits 

Isolated Circuit 

Series Circuit 

Part Numbers 

EXBFDE 

EXBFDC 

EXBFDT 

EXBFDV 

EXBFDN 

Circuit 

Configurations 


Center common 

Both end comnnon 

nn n 

1 2 3 4 n 


IIIF-T 

1 2 3 4 n 

12 n -FI n 

2 

(1 ^ ^ ^ ^ o 

1 2 3 4 n 

!i 

1 A 

3 

> 6 6 

n 

No. of Resistors 

n~1 

n-1 

n-2 

n/2 

n-1 


Explanation of Part Numbers 


as® 


Common Code 


Low Profile 


F Series 


8 


Number of Pins 

Code 

Pins 

4 

4 pins 

5 

5 pins 

6 

6 pins 

7 

7 pins 

9 

9 pins 

10 

10 pins 

11 

11 pins 

12 

12 pins 

13 

13 pins 

14 

14 pins 


Circuit Configuration 

Code 

Type of Circuit 

E 

Common 

terminal 

V 

Isolated 

N 

Series 

W 

Line 

terminator 

C 

Center common 

T 

Both ends 
common 


4 

7 

2 





Resistance Value 

The first two digits are 
significant figures of resis¬ 
tance value and the third 
one denotes the number 
of zeros following. 

Example 

330 a: 331 
4.7 m\ 472 
22ka: 223 
100 KO: 104 




Resistance 

Tolerance 

Code 

Tol. 

F 

±1% 

G 

±2% 

J 

±5% 


Suffix for 

Special Requirements 


Example 

TCR 100 ppm: K 
Special marking : D 
Taped & boxed: Y 
Stick magazine: 5 to 8 


Dimensions in mm (not to scale) 



* Leads come down in the center of body thickness. 


Part No. 

— 

Pins 

Dimension A max. 

EXBF4 

4 

9.80 

EXBF5 

5 

12.34 

EXBF6 

6 

14.88 

EXBF7 

7 

17.42 

EXBF8 

8 

19.96 

EXBF9 

9 

22.50 

EXBF10 

10 

25.04 

EXBF11 

11 

27.58 

EXBF12 

12 

30.12 

EXBF13 

13 

32.66 

EXBF14 

14 

35.20 


Marking 


( 1 ) ( 2 ) 


i 


(3) (4) (5) 

//^ ■ / +- 

E4.7kQ8338 


Y 


T 


(1) Bar identifying pin number 1, marking the defference below 
Operating Temperature Range 

j :±1% (F) type 
■ :±2%(G)type 
j :±5 % (J) type 

(2) Manufacturers identification 
(Feasible 7-pin and longer) 

(3) The type of circuits 


Code 

Circuits 

E 

Common terminal 

V 

Isolated 

N 

Series 

W 

Line terminater 

C 

Center common 

T 

Both end common 


(4) Resistance value or custom designed number with three 
digits, or terminator code number 

(5) Lot number 
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Fixed Resistors 

Resistor Network, Leaded, Low Profile 


EXB-F Series 


Package Specifications 

Taped & Box Type (Standard) (1000 pcs./box) 



Taped & Box Type for Panasert RH (1000 pcs/box) 


P 


A 


Ah, Ah? 



F 



Code 

Dimensions (mm) 

Wi 

9.0±0.5 

W 2 

3.0 max. 

P 

2.54±0.25 

di 

0.50±0.12 

d2 

0.25±0.13 

Do 

4.1 ±0.2 

Ahi, Ah2 

2.0 max. 

T 

2.54 max. 

t 

0.7±0.-2 




Code 

Dimensions (mm) C 

P 

4 to 7 
pins 

25.4±1.0 

8 to 12 
pins 

38.1 ±1.0 


Po 

12.7±0.2 

AP 

0±0.5 


H 

4.95 max. 


L 

LO 

d 

+ ( 

q 

i± 

Ho 

16.0±0.5 

w 

18.0±0.5 

Wo 

5 min. 


Code 

__ 1 

Dimensions (mm) C 

A 

Fig. 1 


4.95 max. 

di 

0.50±012 

d2 

0.25±013 

P 

254±1.0 

Po 

12.7±0.3 

P1 

6.35±0.70 

Fi, F 2 

2 54±0.25 

F 

5.08±0.30 

Ahi, Ah2 

1.0 max 


Code 

Dimensions (mm) 

Ho 

19 . 5 - 1:0 

Hi 

23.95 max. 

H2 

16.5±0.5 

W 

180±0.5 

Wo 

5.0 min. 

Wi 

9.0±0.5 

W2 

1.0 max. 

Do 

4.0±0.3 

T 

2.54 max. 


Pin Dimensions in mm (not to scale) 

4 pins 

9.80 max, 



5 pins 

12.34 max. 


d 


J 


-hi !. 






^7 


8 pins 
19.96 max. 


o 

+1 



6 pins 

14.88 max. 




+1 
^ I 
S5i 


r 




if) o 

o ^ 

m i 


-a- 




9 pins 
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Fixed Resistors 

SMT SIP Resistor Network 


EXB-H Series 


Features 


• Jumper function 

Possible to place two pass lines beneath body 

• High heat resistance 

Heat resistant to 270 °C for 1 minute or 350 °C for 
3 seconds 

• High power 

Power rating is 1/16 W and 1/10 per resistor 

• Flexible lead terminals 

High reliability against bending, vibration and 
thermal shock to PC board 

• Space Saving 

70% vs. conventional SO package. 

50% vs. discrete chip resistors. 

• Automatic mounting 

Uses existing chip mounters at a high mounting speed. 







^Higher power type 1/10 W is available on request. 
**Rated Continuous Working Voltage (RCWV) shall be 
determined from RCWV=ArRated power xTOsiMance value, 
or max. RCWV listed above, whichever is less. 

***Maximum pulse voltage means the peak of pulse voltage 
(duty ratio: less than 1/4), and shall be the same as the 
maximum test voltage of short-time overload test. 


Power Derating Curve 
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Fixed Resistors 

SMT SIP Resistor Network 


EXB-H Series 


Explanation of Part Number 


E X B 


H 


8 


4 7 2 


Common Code 
Thick film 
resistor 
networks 


Surface 
mounted 
SIP type 

Number 
of Pins 

Standard No. 
of pins: 

5 pins, 

9 pins 



Circuit Configuration 


Code 


W 


Type of Circuit 


Bussed 

Circuit 

Isolated 


Line 

Terminator 


Resistance Value 

The first two digits are 
significant figures of resis¬ 
tance value and the third 
one denotes the number 
of zeros following. 

Example 

330 a: 331 
4.7 ka: 472 
22 ka: 223 
100 Ka: 104 


n 


Resistance 

Tolerance 

Code 

Tol. 

F 

±1% 

G 

±2% 

J 

I ±5% 


Taping pitch code 


Code 


Null 


W 


Pitch 


4 mm 


8 mm 


12 mm 


Line Terminator Code Number 

Code 

R 1 /R 2 

T04 

220/330 

Other combinations are available I 

on request 



Dimensions in mm (not to scale) 



Part No. 

Pins 

Body Length A 

EXBH5 

5 

7.08 

EXBH6 

6 

8.35 

EXBH8 

8 

10.89 

EXBH9 


12.16 

EXBH10 

10 

13.43 


Standard products: 5, 9 pins 


Marking 

(1) (2) (3) (4) 





L „ 


h"-'’.. 

/ 1 

E47 

1 

1 

« , 


(1) Bar mark with a dot for pin 
number 1 

(2) Type of circuits 


Code 

Circuit configuration 

E 

Bussed circuit 

V 

Isolated circuit 

W 

Line terminator 


(3) Resistance value 
The first two digits are 
significant figures of resistance 
value and the third one 
denotes the number of zeros. 

(4) Date code 
Year-month 
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Fixed Resistors 

SMT SIP Resistor Network EXB-H Series 


Packaging Specifications 

Embossed Taping (Standard packing quantity: 3000 pcs./reei) 



Unit (mm) 


Dimensions 

Type 

B 

A 

W 

F 

E 

Pi 

p. 


0D„ 

t, 

^2 

oD^ 

16 mm tape 

EXBH5 

7.48±o-2o 

2.4*0.2 

16.0*0-3 

7.5*0-1 

1.75*0-1 

4.0*o-i 

2.0*0-1 

d 

■n 

O 


0.3*o-i 

3.2'T^a^- 

1 .5n^in- 

EXBH6 

8.75±o.2o 


EXBH8 

“11.29*0.20 




I 








24 mm tape 

EXBH9 

12.56=^0.20 

2.4±o.2 

24.0*0-3 

11.5*0-1 

1.75*0-1 

4.0*o-i 

2.0*0-1 

4.0*o-i 

1.^o' 

0.3*0-1 

3.2max. 

1 


EXBH10 

13.83*0.20 






j 







Reel 




Unit (mm) 


Tape width 

oA 

Q 

CD 

c 

D 

E 

W 

T 

t 

16 mm 

330.0*“ 

100 . 0 *“ 

13.0*“ 

25.0*’-“ 

2 2*0-5 

16.5*“ 

21.5^2.0 

q 

+i 

q 

c4 

24 mm 

330.0-30 

100 . 0 *“ 

13 . 0^0 5 

25.0*'-o 

2 2*0-5 

24 . 5 * 2.0 

29.5-20 

2.0^'-o 
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Fixed Resistors 

SMT Mini-Flat Package Resistor Network 


EXB-M Series 


Features 

• High density 

Maximum 28 resistors in one SOIC package 

• Low profile 

Maximum height: 2.2 mm 

• High reliability 

• Solderable by flow Soldering 

Solderable in 270 °C flow soldering 

• Automatic placement 

Placement by same machine as for SOICs 



Specifications 


Power Derating Curve 


Characteristics 

Specifications 

Resistance Range 

Standard 10Q~ 1MQ: El 2 series 

Resistance Tolerance 

F: ±1%, G: ±2%, J: ±5%(±ia Min., Less than 99 O) 

Number of Pins 

16 pins (14 pins on request) 

Number of Resistors 

. 

4~28 resistors/package 

Power Rating 

16 pins 500 mW/package (14 pins 430 mW/package) 

Maximum Rated Continuous 
Working Voltage* 

1 

50 V 

Maximum Overload Voltage 

100 V 

T. C. R. 

Standard: ±200 ppm/°C (Special: ±100 ppm/°C) 

Operating Temperature Range 

-55°C~+125°C 



*Rated C ontinuous Working Voltage (RCW V) shall be 
RCWV=a/ Power Rating Resistance Value, or max. RCWV 
listed, whichever is less. 


Standard Circuits 


Isolated Circuits...EXB M16V 
•1/16 w/resistor 



Common Terminal Circuits... 
EXBM16P •1/32 W/resistor 



Line Terminator (28 Res.)...EXB M16Y 
•1/32 W/resistor 



Code 

R/R^ 

T01 

160/240 

T02 

180/390 

T03 

220/270 

T04 

220/330 

T05 

330/390 

T06 

330/470 

T07 

330/680 

T08 

1.3k/3.3k 

T09 

3k/6.2k 
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Fixed Resistors 

SMT Mini-Flat Package Resistor Network 


EXB-M Series 


Dimensions in mm (not to scale) Construction 




Explanation of Part Numbers 



V (isolated) and P (Common terminal) only for 
14 pin/package 



V 


Circuit Configuration 

Code 

Type of Circuit 

V 

Isolated 

P 

Common 

terminal 

Y 

Terminator 
(28 Res.) 


a 

0 

3 


i] 



j 

L 

Resistance Value 

The first two digits are 
significant figures of resis¬ 
tance vaiue and the third 
one denotes the number 
of zeros following. 

Example 

330 a: 331 
4.7 ka: 472 
22 ka: 223 
100 Ka: 104 


Resistance 

Tolerance 

Code 

Tol. 

F 

±1% 

G 

±2% 

J 

±5% 


Terminator Code Number 

Code 

R/Rs 

Code 

R/R2 

Code 

R1/R2 

T01 

160/240 

T04 

0 

CO 

0 

CM 

CM 

T07 

330/680 

T02 

180/390 

T05 

330/390 

T08 

1.5k/3.3k 

T03 

220/270 

T06 

330/470 

T09 

CM 

CD 

CO 


Suffix for 

Special Requirements 
Example: 

Embossed taping: Y 


Performance Characteristics 


Characteristics 

Specifications 

Test Methods 

Thernnal Shock 

±(0.5% + 0.05 Q) max. 

5 cycles between -65-5 °C and +125o°C 

Short Time Overload 

±(0.25% + 0.05 Q) max. 

5 seconds at 2.5 x rated working voltage (Do not exceed max. overload voltage) 

Resistance to Soldering 
Heat 

±(0.25% + 0.05 Q) max. 

10.0±0.5 seconds, dipping in 270±5 °C solder 

Load Life in Humidity 

±(0.5% + 0.05 Q) max. 

500 hours at 1/10 power rating, 65±2 °C and 90 to 95% relative 
humidity (1.5 hours ON, 0.5 hour OFF) 

Load Life 

±(1.0% -r 0.05 Q) max. 

1000 hours at rated voltage, 70±2 °C (1.5 hours ON, 0.5 hour OFF) 

Insulation Resistance 

10000 MO min. 

Measured at 100 V DC. between all pins and package 

Dielectric Withstanding 
Voltage 

No evidence of arcing 
or damage. 

1 minute at 500 V DC between all pins and package (500 V/s) 

Solderability 

95% coverage 

Test temperature of solder: 230±5 °C. Dwell time in solder: 3±0.5 s. 

Vibration 

±(0.25% + 0.05 Q) max. 

A single vibration having an amplitude of 1.52 mm for 2 hours in each 

X, Y, Z directions 20 minutes between 10 and 2000 Hz 

Terminal Strength 

±(0.25% 4 - 0.05 n) max. 

9.8 N (1.0 kgf) for 30±5 minutes 
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Fixed Resistors 

SMT Mini-Flat Package Resistor Network 


EXB-M Series 


Package Specifications 

Standard Packing Quantity 


'rfess— 


2.2 mm max. 


Paper tape 
2000 pcs./reel 


Embossed tape 
2000 pcs./reel 


Paper Taping 

EXBMienx X xD 


□l^nn ^ ^ L t.:_ 
Chip component 


(inS!) 

Chip component (range) 

* i7 


Reel for Paper Tape 


/ °/o ° ° 


,,, r ° ° 

I r / Feeding hole j Pi 

_ P°lan 2 ation(PinNo. l) Tape running direcl,o''n | _ 

Code I A ^ in W 1 K 1 i I G | H | Code 



Dimensions 9.T' ^2f 32.0-“ 26^0 3.0’ 4.o'* 8.0^ Dimensions 

(mm) 


A B C W 

300 80' 16*&^ 3^ 


Code 

P 

P 

oD 

oD 

— 

t 

t 

Dimensions 

(mm) 

±0.2 

6.0 

1 _! 

±0.1 

12.0 

±0.1 

4.0 

+0.1 

1 1.00 

_1 

max. 

0.2 

max. 

3.0 



Embossed Taping 

EXB MienxXXDY 


Reel for Embossed Tape 


Polarization (Pin No. 1) 

) hole / Chip pocket 


Feeding hole 
0Do Po 


m m 


Chip component 


Tape running direction 



A B(16pins) W F E P.| CodG 

I ±0.20 ±0.20 ±0.30 ±0.10 ±0.10 ±0.10 1 ±3.0 | ±2.0 I ±0.5 I ± 

Dimensions | 8.20 11.70 24.00 11.50 1.75 12.00 Dimensions | 330.0 | 100.0 | 13.0 | 25. 

(mm) 


A B C D 


Code Pg Pq oDq oD^ t^ t^ Code 

±010 ±0.10 +0.10 min. ±0.10 max. 

Dimensions 2.00 4.0C) 1.50° 1.50 0.35 2.80 Dimensions 


T t r 


±2.0 ±1.0 ±0.5 

29.5 2.2 1.0 
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Ceramic Resonators 
Leaded 


EFO-EN/GN 


Features 

• Wide range of oscillation frequency: 3.58 to 35 MHz. 

• High accuracy, high stability 

• Initial frequency tolerance: ±0.5 % 

• Saves height on P.C.-board (Height: 5 mm max.) 

• Taped version is available for automatic insertion. 



Explanation of Part Numbers 


Common Code 


EFO Ceramic Resonators 


□0 □□□□ □ □ □ 



1 


Type 

Case Type with 
2-Terminals 

EN 

3.58 to 8 MHz 

GN 

8.05 to 35 MHz 


r ' 


Nominal Osillation 
Frequency 

4004 

4.0MHz 

3205 

32.0 MHz 


(Example) 


Suffix 


Packaging Style 

A/C 

Bulk type 

A (8 MHz max) 

C (8.05 MHz min.) 

T 

Taped Type 


Lead Forming Type 


Frequency Tolerance 

3 

±0.3% 

"‘4. 

i' . ±o;5%. 

5 1 

±1.0% 


Ratings and Characteristics 

Type EN 


Part Number 

Oscillation 

Frequency 

Loop Gain 

(G) 

Temperature 

Characteristics 

Bulk Type 

Taped Type 

EFOEN3584A4 

EFOEN3584T4 

3.58 MHz±0.5 % 

10 dB min 

Maximum frequency 

drift; ±0.1% 

(-10 to 60°C) 

EFOEN4004A4 

EFOEN4004T4 

4.00 MHz±0.5 % 

EFOEN4194A4 

EFOEN4194T4 

4.19MHz±0.5% 

EFOEN5004A4 

EFOEN5004T4 

5.00 MHz±0.5 % 

EFOEN6004A4 

EFOEN6004T4 

6.00 MHz±0.5 % 

EFOEN8004A4 

EFOEN8004T4 

8.00 MHz±0.5 % 


• Operating Temperature Range: -20 to 60°C Also other frequency tolerances are available; 

• Frequency Drift: 0.3 % max. / 10 years ±0.1, ±0.2, ±0.3 and ±1.0%. 


Type GN 


Part Number 

Oscillation 

Frequency 

Loop Gain 
(G) 

Temperature 

Characteristics 

Bulk Type 

Taped Type 

EFOGN1005A4 

EFOGN1005T4 

10.0 MHz±0.5% 



EFOGN1205A4 

EFOGN1205T4 

12.0 MHz±0.5% 


Maximum frequency 

EFOGN1805A4 

EFOGN1805T4 

18.0MHz±0.5% 

6 dB min 

drift: ±0.3% 

EFOGN2505A4 

EFOGN2505T4 

25.0 MHz±0.5 % 


(-10 to 60°C) 

EFOGN3205A4 

EFOGN3205T4 

32.0 MHz±0.5 % 




• Operating Temperature Range: 20 to 60°C Also other frequency tolerances are available; 

• Frequency Drift: 0.3 % max. / 10 years ±0.3 and ±1.0%. 
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Ceramic Resonators 
Leaded 


EFO-EN/GN 


Dimensions in mm (not to scale) 


Bulk type 

EFOENDDDDAD 


Oscillation Frequency (kHz) 


Type 


Date Code 


2-<^0,5±0.2 


^±4 


(Ml I 4000 1 A 


50 + 04 


EFOGNnnnncD 



Lead forming type 
EFOENDDDDSD 


Oscillation Frequency (kHz) 


2-9i0.50±0.05 



EFOGNDnnnsn 


H 


l^ llOOOOl c 

crn 


2-0.45 H 0.2 


If 


4 max 

U- 

I 




Test Circuit Diagram 


For Oscillation Circuit 


+ 5 Vo- 


T T 


14 13 


3^4 5 


Ceramic 

Resonator 


1 mi 




33 pF It 33 pF 


Frequency Counter 


For Loop Gain 


+ 5 VO- 


14 13 11 




0.01 

IN 0~ -Ih- 


♦ 

v.| 

T.G. 

Output 
= -20 dBm 


r^3^4 

-^1 MiJ 


4 5 


33 pf| 33 pF 


Frequency 

IC 

2 to 8 MHz 

pPD 4069UBC 

8.05 to 35 MHz 

|jPD 74HCU04 



T 


Ceramic^ 

Resonator 


G=20 log(Vo/Vi) 


y-o OUT 

FET probe 

1 min. 

2 pF max. 


207 


Panasonic 


















Ceramic Resonators 
Leaded 


EFO-EN/GN 


Typical Characteristics (EFOGN4004A4) 


Temperature Chacteristics 

n A 

Oscillation Frequency Drift (%) Oscillation Frequency Drift (%) 

1 1 1 1 

Oo oo Oo, OO 

-•^noOho-Ci. -r^nooro4^ 

Temperature Cycle 

/-40°C; 30 minutes, room temp.: 5 minutes \ 
\+80°C: 30 minutes, room temp.: 5 minutes / 

Oscillation Frequency Drift (7o) 

I 

D O O C 

O ro 4 











1 















lllH' " 





























' -20 0 20 40 60 80 

Temperature (O 

Dry Heat (80 °C) 

0 50 100 

Cycle 

Cold (-40 °C) 


Oscillation Frequency Drift(%) 

I I 

3)0 o c 

ro ro 4 



















—J 








1 






































Initial 100 500 1000 

Time (hours) 

nitial 100 500 1000 

Time (hours) 



Dimensions for taping in mm (not to scale) 


EFOENDnanin 

EFOGNnnnnTD 





• Packing Quantity: 1000 pcs./box 


Symbol 

Dimensions 

P 

12.7±1.0 

Po 

12.7±0.3 

W 

18.0±1.0 

Wo 

6.0 min. 

Ho 

18.5+0.5 

(|)Do 

(|)4.0±0.2 

F 

5.0=0.4 

to 

1.5 max. 

Ahi, Ah2 

2.0 max. 


Symbol 

Dimensions* 

A 

170 

B 

40 

C 

330 


* Tolerance ±3 mm 
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Ceramic Resonators 
Leaded Built-In Capacitors 


EFO-EC/GC Series 


Features 

• Wide range of oscillation frequency: 3.58 to 35 MHz. 

• No need of capacitors in oscillation circuit 

• High accuracy, high stability 
Initial frequency tolerance; 60.5 % 

• Excellent temperature characteristics 
frequency drift; 60.1% max. -10 to 60 °C 

• Saves height on P.C.-board (Height: 5 mm max.) 

• Taped version is avail ble for automatic insertion. 



Explanation of Part Numbers 



[i][f]@ □[!] 




T. 


_ 


Common Code 


Type 

EFO 

Ceramic Resonators 


•Built-In Capacitors 
Type 



•Case Type with 
2-Terminals 



EC 

Type EC 

3.58 to 8 MHz 



GC 

Type GC 

8.05 to 35 MHz 


r"“l 


Nominal Osillation 
Frequency 

4004 

4.0MHz 

3205 

32.0 MHz 


(Example) 


Packaging Style | 

A/C 

Bulk type 

A (8 MHz max) 

C (8.05 MHz min.) 

T 

Taped Type 

s 

Lead Forming Type 


Suffix 


Frequency Tolerance 

1 

±0.1% 

2 

±0.2% 

3 

±0.3% 

4 

±0.5% 

5 

±1.0% 


Ratings and Characteristics 

• Type EC 


Part Number 

— 

Oscillation 

Frequency 

Loop Gain 
(G) 

Temperature 

Characteristics 

Bulk Type 

Taped Type 

EFOEC3584A4 

EFOEC3584T4 

3.58 MHz±0.5 % 

10 dB min. 

Maximum frequency 

drift: ±0.1% 

(-10 to 60°C) 

EFOEC4004A4 

EFOEC4004T4 

4.00 MHz±0.5 % 

EFOEC4194A4 

EFOEC4194T4 

4.19 MHz+0.5 % 

EFOEC5004A4 

EFOEC5004T4 

5.00 MHz±0.5 % 

EFOEC6004A4 

EFOEC6004T4 

6.00 MHz±0.5 % 

EFOEC8004A4 

EFOEC8004T4 

8.00 MHz±0.5 % 


• Operating Temperature Range: -20 to 60°C Also other frequency tolerances are available; 

• Frequency Drift: 0.3 % max. / 10 years ±0.1, ±0.2, ±0.3 and ±1.0%. 


• Type GC 


Part Number 

_ 

Oscillation 

Frequency 

Loop Gain 
(G) 

Temperature 

Characteristics 

Bulk Type 

Taped Type 

EFOGC100504 

EFOGC1005T4 

10.0 MHz±0.5% 



EFOGC120504 

EFOGC1205T4 

12.0 MHz±0.5% 


Maximum frequency 

EFOGC180504 

EFOGC1805T4 

18.0MHz±0.5% 

GdBmin. 

drift: ±0.3% 

EFOGC2505C4 

EFOGC2505T4 

25.0 MHz±0.5 % 


(-10 to 60°C) 

EFOGC3205C4 

EFOGC3205T4 

32.0 MHz±0.5 % 




• Operating Temperature Range: -20 to 60°C Also other frequency tolerances are available: 

• Frequency Drift: 0.3 % max. / 10 years ±0.1, ±0.2, ±0.3 and ±1.0%. 
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Ceramic Resonators 
Leaded Built-In Capacitors 


Dimensions in mm (not to scale) 

Bulk Type 
EFOECDDDDAn 


Oscillation Frequency 
(kHz) 



-^r-1 - J- 

1 4000 1 A 

1 

/ V . 




(2.5) (2,5) \ 


5.0 + 0.4 


8.5 max. 




Earth Terminal 


Oscillation Frequency 
(kHz) 




LJ 


(2.5) 

(2.5) 


5.0: 

to.'4 


8.5 max. 1 


1 

1 _ 




in 

!_! 

— 



||0.3±0. 1 
4.0 max. 
Earth Terminal 


EFO-EC/GC Series 


• Packing quantity: 4000 pcs./bag 

Lead Forming Type 

EFOEcnnnnTn 

J Oscillation Frequency 
(kHz) 



3-<i0.50±0.05 



EFOGCDDDDS: 


D nboooi c 

ct] , 



3-0.45 + 0.20-Hff 


(2.5) 

(2.5) 







S- 


11 



— 





Test Circuit Diagram 

For Oscillation Circuit 


+ 5 VO- 

I I -: r:i.- - zr 

IC 14 13 n 9 


For Loop Gain 


IC I 14 13 11 


I 1 Mirf f 



4 5 7 


Frequency Counter 


Ceramic Resonator 
Type EC/GC 




4 5 7 

MQl L-, - 



TG 

Output 
= -20 dBm 

Ceramic Resonator 
Type EC/GC 


Frequency IC 

3.58 to 8 MHz |ljPD4069UBC 

8.05 to 35 MHz |jPD74HCU04 


G=20 log(Vo/V[) 

pO OUT 

FET probe 
lOMQmin. 

2 pF max. 
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Ceramic Resonators 
Leaded Built-In Capacitors 


EFO-EC/GC Series 


Typical Characteristics (EFOGC4004A4) 



Dimensions for taping in mm (not to scale) 


EFOEcnnnnTn 

EFOGcnnnaTD 


Symbol 

Dimensions 

P 

12.7±1.0 

Po 

12.7±0.3 

w 

18.0±1.0 

Wo 

6.0 min. 

Ho 

18.5±0.5 

cjjDo 

c})4.0±0.2 

F 

5.0=0.4 

to 

1.5 max. 

Ahi, Ah2 

2.0 max. 


p 



Symbol 

Dimensions* 

A 

170 

B 

40 

C 

330 


• Packing Quantity: 1000 pcs ./box 


* Tolerance ±3 mm 
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Ceramic Resonators 
Surface Mount 


EFO-NMS Series 


Features 

• Constructed with ceramic package 

• High reliability against soldering heat and mechanical 
stress 

• Moisture-proof sealing 

• Stable against solvent cleaning 

• Designed for reflow soldering 

• Flat-bottom plate for better mountings 

• [Type V and S] (“Built In Capacitors” Type) 
Contributes simplification of oscillation circuits and 
reduces the numbers of circuit parts 

• [Type S] 

Low Profile Type (1.8 mm maximum in thickness) 



Explanation of Part Numbers 


□ 0SIJ0 



□ 

r 


Packaging Style 

B 

Bulk 

E 

Embossed 

Taping 


Frequency Tolerance 

0 

±1.0% 

3 

±0.3% 

5 

±0.5% 


□□ 

Suffix 


Ratings and Characteristics 


Type N Ceramic Resonators, Chip Type (For General Purpose) 


Part Number 

Oscillation 

Frequency 

Loop Gain 
(G) 

Temperature 

Characteristics 

Bulk Type 

Embossed Taping Type 

EFON3584B5 

EFON3584E5 

3.58 MHz±0.5% 

lOdBmin. 

Maximum frequency 
drift: ±0.3% 

(-20 to 80 °C) 

EFON4004B5 

EFON4004E5 

4.00 MHz±0.5% 

EFON4194B5 

EFON4194E6 

4.19MHz±0.5% 

EFON5004B5 

EFON5004E5 

5.00 MHz±0.5% 

EFON6004B5 

EFON6004E5 

6.00 MHz±0.5% 

EFON8004B5 

EFON8004E5 

8.00 MHz±0.5% 


Type V (“Built-In Capacitors” Type) 


Part Number 

Oscillation 

Frequency 

Loop Gain 

(G) 

Temperature 

Characteristics 

Bulk Type 

Embossed Taping Type 

EFOV3584B5 

EFOV3854E5 

3.58 MHz±0.5% 

10 dB min. 

Maximum frequency 
drift: ±0.1% 

(-10 to 60 °C) 

EFOV4004B5 

EFOV4004B5 

4.00 MHz+0.5% 

EFOV4194B5 

EFOV4194E5 

4.19MHz±0.5% 

EFOV5004B5 

EFOV5004E5 

5.00 MHz±0.5% 

EFOV8004B5 

EFOV8004E5 

8.00 MHz±0.5% 


Type S (Built-In Capacitors, Low Profile Type) 


Part Number 

Oscillation 

Frequency 

Loop Gain 
(G) 

Temperature 

Characteristics 

Bulk Type 

Embossed Taping Type 

EFOS3584B5 

EFOS3584E5 

3.58 MHz±0.5% 

lOdBmin. 

Maximum frequency 
drift: ±0.1% 

(-10 to 60 °C) 

EFOS4004B5 

EFOS4004E5 

4.00 MHz±0.5% 

EFOS4194B5 

EFOS4194E5 

4.19MHz±0.5% 

EFOS5004B5 

EFOS5004E5 

5.00 MHz±0.5% 

EFOS8004B5 

EFOS8004E5 

8.00 MHz±0.5% 


• Operating Temperature Range: -20 to 80 °C 
Note: Also available are types other than above 
standardproducts in the frequency range of 3.58 to 8 MHz.. 
Please contact us for more information. 
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Ceramic Resonators 
Surface Mount 


Dimensions in mm (not to scale) 

[Type N] 


[Type V] EFOV._ 



Oscillation Frequency 
Date Code 


1 =^^ 32 ^! 



4-1.0^0.5 
2 5 ‘0.2 


JGBtJ 

™L=.. 

Oscillation Frequency 

X 

Date Code 

[Type S] EFOSDL 

I? 



1 


EFO-NA//S Series 


Oscillation Frequency 
I Date Code 


(7,3) I cx> (2.7 


Ground Ternninations 


~ 6-10^0 5 

2.5±0.2 


(D (D (3)' 


Ground Terminations 


CD ® I 1® 


6-1,0±0.5 

2.5±0.2 


Test Circuits Diagram (For Type N) 

For Oscillation Circuit 


For Loop Gain 


14 13 11 9 




1 ^^2 j 3*^ 4 5 7 


Ceramic 1 mQ 

Resonator ^' wvr- 

TypeN TOnilL 



Frequency Counter 


T.G. 

Output 
= -20 dBm 


14 13 11 


-r— 

4-11 MQ] *—I _ ^ 


33 pf|: 33 pF ; 



Ceramic 
Resonator rfr 

TypeN G = 20 log (Vo/Vi) 

-j—o OUT 

FET probe 
Vo 10 MQ min. 

2 pF max. 


Frequency 1C 

3.58 to 8 MHz uPD 4069UBC 
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Ceramic Resonators 
Surface Mount 


EFO-NMS Series 


Packaging Specifications 

Supplied in bulk or taped & reel packing style 


standard Packing Quantity 


Style 

Embossed Taping 

Bulk 

Quantity 

2500 pcs./ree! 

500 pcs./bag 


Embossed Taping 


w= 

t 

u 

T 

6mr 

j 

T1 

Feeding hole 

— ^Do Chip pocket 4>D ^ 

L 



k/ J. Jl/ J. X 

x/x J 




6 

^Tx 1 




ft 

— 

S 


Tr 



Y ^ 

0 

M 

o 



n ^ 

"o 

ll. 


k 

ao 

- 

0 

_ Le 

tl 

0 _ 

Jo 

- 


4 


o _ 

Jc 



Chip cc 




Pi 

t 

Po 


\ 

direction 

t 

2 

)mp6r 

lent ' 

— 

Pa 

Tape running 

Symbol 

A 

B 

w 

F 

E 

p, 

Dim. (mm) 

3.7 

8.2 

16.0+0.3 

7.5±0.1 

1.75±0.1C 

8.0±0.1 

Symbol 


Po 

0D„ 


‘2 

oC 

oD 

Dim. (mm) 

2.0±0.1 

4.0±0.1 


0.3 

3.5 max. 

1.55 

1.0 


Application Notes 

•Oscillation Frequency 

Please note that the oscillation frequency may drift de¬ 
pending on the 1C used, the type of microprocessor and 
the manufacturer. Please contact us in the event of 
difficulties. 

•Shock Resistance 


Reel 



Symbol 

oA 

— 

oB 

C 

D 

E 

Dim. (mm) 

330 

50 min. 

13.0±0.5 

21 .0±0.8 

2 .0±0.2 


Symbol 

W 

T 

t 

r 

Dim. (mm) 

16.40 

22.4 max. 

3 max. 

1.0 


This ceramic resonator is so designed as to endure 
shocks applied when it is dropped onto a wooden plate 
from a height of 1 m. However, please note that the 
ceramic element, etc. may be damaged, if the ceramic 
resonator is dealt more severe shocks. Special care shall, 
therefore, be taken in handling it. 

•Soldering Conditions 

Reflow soldering shall be done at 220 °C for less than 10 
seconds, and peak temperature of 240 °C. (Remark) flow 
soldering method and dip soldering method shall not be 
applied. 
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SAW Resonator 
UHF Leaded 


EFO-H Series 


)coco1^ 

WARNING 

UHF SAW Resonator is capable of fundamental wave 
oscillation, and it is particularly suited for simplification, size 
reduction and stabilization of the circuit, compared with 
conventional LC oscillation and quartz crystal oscillation. 

Features 

• Capable of fundamental oscillation. 

• Superior temperature characteristics. 

• Suited tor circuit simplification, size reduction and 
stabilization. 

• Wide frequency range: 200 to 700MHz (Available for 
requested frequency) 




Explanation of Part Numbers 


E 




H 






M 


Type 

0 

2 port 

1 

1 port 


Nominal Frequency 

295M 

295 MHz 

31OM 

310 MHz 

312M 

312 MHz 

318M 

318 MHz 


(Examples) 


Material Package 

S 

Quartz crystal 
Round can type 


Suffix 


Frequency Tolerance 

Nii: 

±250 kHz 

AtoZ 

Special 


Typical Characteristics 


Frequency vs. Attenuation 
EFOH315MS12 


EFOH315MS03 




Frequency (MHz) Frequency (MHz) 
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SAW Resonator 
UHF Leaded 


EFO-H Series 


Ratings and Characteristics 
(2 port type) 


Item 

Center Frequency 

Insertion Loss 

Loaded Q 

Capacitance 

Temperature 

Part No. 

(MHz) 

(dB) 


(PF) 

Characteristics 

EFOH224MS03 

224.50±0.25 





EFOH295MS03 

295.50±0.25 





EFOH304MS03 

303.875±0.250 





EFOH310MS03 

310.00+0.25 


7000 min. 



EFOH312MS03 

312.00±0.25 




Maximum 

EFOH315MS03 

315.00±0.25 

15 max. 


CO 

d 

+l 

eg 

Frequency Drift: 

EFOH318MS03 

318.00±0.25 




-150 to 50 ppm/°C 

EFOH407MS03 

407.00±0.25 




(-20 to 80°C) 

EFOH418MS03 

418.00±0.25 





EFOH434MS03 

433.92±0.25 


5000 min. 



EFOH458MS03 

458.00±0.25 






•Operating Temperature Range: - 20 to 80°C 
•Phase shift: 180° 


(1 port type) 


Item 

Part No. 

Resonant Frequency 
(MHz) 

Resonant Resistance 

(a) 

Capacitance 

(pF) 

Temperature 

Characteristics 

EFOH224MS12 

224.50±0.25 

30 max. 

2.0+0.5 

Maximum Frequency 
Drift: -150 to 50 ppm 
(-20 to 80°C) 

EFOH304MS12 

303.875±0.250 

EFOH312MS12 

312.00±0.25 

EFOH315MS12 

315.00±0.25 

EFOH318MS12 

318.00±0.25 

EFOH418MS12 

418.00±0.25 

EFOH434MS12 

433.92±0.25 


• Operating Temperature Range: -20 to 80°C 


Dimensions in mm (not to scale) Test Circuit Diagram 




Notes •Also available are types other than above standard •Other frequency tolerances are available, 

products in the frequency range of 200 to 700 MHz. Please contact us. 
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SAW Resonator 
UHF Leaded 


EFO-H Series 


Performance Characteristics (UHF SAW Resonators) 


Characteristics 


Shock 


Vibration 


Resistance to 

Soldering 

Heat 


Test Methods 


Specimen shall be dropped 10 times onto a 
wooden board from height of 1 m. 


The specified single harmonic vibration shall be 
applied to the specimen to each of three per¬ 
pendicular direction for 1 hour (for totals of 3 
hours). 

•Amplitude:0.75 mm/single, (1.5 mm/double) 
•Sweep frequency and its interval: 10 Hz-55 
Hz-10 Hz with duration of 1 minute 


Lead wires of the specimen shall be immersed 
up to 3 mm from its neck for 5 seconds in a 
solder bath of 350±5°C 


Specifications 


(Change after the test shall be within the 
following range) 

[2 port type] [1 port type] 

•CenterFrequency: •Resonant Frequency: 

± 100 ppm max. ± 100 ppm max. 

• Insertion Loss: •Resonant Resistance: 
±2 dB max. ±5fl max. 


Robustness of 

Terminations 

(Tensile) 


Specimen shall be secured by the body, and 
the specified force of 10 N(1.02 kgf) shall be 
applied for 10 seconds in the axial direction of 
lead wires. 


No remarkable mechanical or 
electrical abnormality. 


c 

(U 

E 

c 

o 

v_ 

■> 

C 

LU 


Damp Heat 
(Steady State) 


Specimen shall be subjected to in an ambient 
of 60±2°C and 90 to 95 %RH for 500 hours 
and be stored at room temperature for 1 hour 
before the specified measurements. 


Dry Heat 


Specimen shall be subjected to in an ambient 
of 85±2C for 500 hours and be stored at 
room temperature for 1 hour before the speci¬ 
fied measurements. 


Cold 


Specimen shall be subjected to in an ambient 
of -40±3C for 500 hours and be stored at 
room temperature for 1 hour before the speci¬ 
fied measurements. 


(Change after the test shall be within the 
following range) 

[2 port type] [1 port type] 

•Center Frequency: •Resonant Frequency: 
± 100 ppm max. ± 100 ppm max. 
•Insertion Loss: •Resonant Resistance: 
±2 dB max. ±5 fl max. 


The specified temperature cycles following 
shall be repeated 100 times, and be stored at 
room temperature for 1 hour before the speci¬ 
fied measurements. 


Temperature 

Cycle 


Step 

Temperature 

Period 

1 

-20±3°C 

30 minutes 

2 

Room Temp. 

2 to 3 minutes 

3 

80±2°C 

30 minutes 

4 

Room Temp. 

2 to 3 minutes 
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Light Touch Switches 
Leaded, 6 mm Square 


5N Type 


Features 

• 6x6 mm, body thickness 3.2 mm 

• Push stroke 0.25 mm, clear click feeling 

• Wide selection with or without ground terminal, lay 
down or stand-up type with snap-in terminals 

• Wave soldering applicable 


Specifications 



Snap action/Push-ON type SPST 



A (; 

P (, 


Switch Part 

Circuit Diagram 

1 

1 

1 

1 

1 

1 

» 

1 


1 

1 

1 

1 

1 

1 



A' d 

1) d 

!> B' 


Power Rating 

20 mA15VDC 


Contact Resistance 

100 mQ max. 

Electrical 

Insulation Resistance 

50 MQ min. (100 VDC) 

Dielectric Withstanding Voltage 

250 VAC for 1 minute 


Bouncing 

Sms max. (ON), 10 ms max. (OFF) 

Mechanical 

Operating Force 

1.010.4 N(100±40 gf) 

1.310.4 N (130140 gf) 

1.610.5 N (160150 gf) 

2.610.6 N (260160 gf) (available) 


Push Stroke 

0.2510.1 mm 

Endurance 

Operating Life 

100000 min. 

Operating Temperature 

-20 to + 70 “C 


'4^ rA 










ft* 






' r 


Explanation of Part Numbers 


E V Q 


4th • 5th 

Type 

PD 

5N Type 

Numeral 

5N Radial Taping 


7th»8th 

Height 

04 

4.3 mm (5 mm Type: 4.0 mm) 

05 

5.0 mm 

07 

7.0 mm 

09 

9.5 mm 


9th 

Knob color 

B 

Blue 

M, W 

White 

K 

Black 

R 

Red 

Q 

Gray 


Packaging Specifications 


Product Item 

Part Numbers 

Minimum Packaging & 

Ordering Quantity (pcs) 

5N Type Light Touch Switches (Radial Taping) 

EVQ213/214/215 

EVQ233/234/235 

1000 

5 mm/5N Type Light Touch Switches (Bulk packaging) 

Lay-down H=5 mm max. 

20000 

Others 

10000 
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Light Touch Switches 
Leaded, 6 mm Square 


5N Type 


Dimensions in mm (not to scale) 

NoTi ^ 


Without ground terminal 

PWB piercing plan (pitch ±0.1) 



No. 2 


With ground terminal 

PWB piercing plan (pitch ±0.1) 



5 _ 6.5 

7 _ 8.5 

EVQ RFC (Height=4 mm) 9.5 _ V[_ 
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Light Touch Switches 
Leaded, 6 mm Square 


5N Type 


Dimensions in mm (not to scale) 


2 legs 

Radial taping 

Without ground terminal 

H=4.3 mm, 5 mm, 7 mm, 9.5 mm 




(Operating force) 
EVQ213 1.0N(100gf) 
EVQ214 1.3N(130gf) 
EVQ215 1.6N(160gf) 




ioxoj 


The direction of 'P') or @ side is randomly settled. 


12.7±1.0 ^ M.3max . 


^ (sr 



-f- -B- 


^2-/1.00 ±0.05 


PWB piercing plan 


, ' .Q-5 

5.0:g:rl 3.85±0.70 


Adhesive tape 

shall not extend beyond 

base paper 


Adhesive tape £ 


6.35±0.70 12.7±0.3 


ElAJ RC-1008 shall be applied for the items not specified here. 


2 legs 

Radial taping 

With ground terminal 

H=4.3 mm, 5 mm, 7 mm, 9.5 mm 








Toi o1 





. -U i f Adhesive tape 

U I I shall not extend beyond 

I 11 ' 1 base paper 

5^70 I f Adhesive tape | 




6.35±0.70 1 12.7±0.3 


Operating force 
EVQ233 1.0N(100gt) 
EVQ234 1.3N(130gf) 
EVQ235 1.6N(160g1) 


' - Copper portion 

3-^2 XT\^^1.00±0.05 


PWB piercing plan and recommended resist layout (from terminal clinched side) ElAJ RC-1008 shall be applied for the items not specified here 
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Light Touch Switches 
Leaded/Surface Mount, 6x3.5 mm Square 


EVQ-PJ Series 


Features 

• 6x3.5 mm, high density installation and space saving 

• Excellent clear tactile feeling 

• Auto-dipping applicable 

• Excellent soldering heat endurance due to heat- 
resistant resin 

• Excellent mounting efficiency by radial taping package 



Specifications 


Switch Part 

Snap action/Push-ON type SPST 

Circuit Diagram 

A 1 1 B 

o — kr o-i—o 

1 ' 

• 1 

U _ -1 

Power Rating 

20 mA 16 VDC (50 mA 12 VDC) 

Electrical 

Contact Resistance 

100 mQ max. 

Insulation Resistance 

100 MQ min. (100 VDC) 

Dielectric Withstanding Voltage 

250 VAC for 1 minute 

Bouncing 

10 ms max. 

Mechanical 

Operating Force 

2.4±0.6N (240±60 gf) 

1.6±0.5N (160±50 gf) (Standard) 

1.0±0,.5N (100±50 gf) (Low force type) 

Push Stroke 

0.25 mm 

Push Strength 

30 N (3 kgf) min. (Vertical, 1 minute) 

Endurance 

Soldering Heat 

5 s at 260 °C (2 times max.) 

Operating Life 

50000 min. 

Operating Temperature 

-20 to 70 °C 


Explanation of Part Numbers 


E I V Q 


7th*8th 

Height 

04 

4.3 mm (5 mm Type: 4.0 mm) 


4th •5th 

Type 

P J 

6x3.5 mm Square 


9th 

Knob color 

B 

Blue 

M, W 

White 

K 

Black 

R 

Red 

Q 

Gray 


Packaging Specifications 


Product Item 


Part Numbers 

Minimum Packaging & 
Ordering Quantity (pcs) 

6x3.5 mm Square Light Touch Switches 

Bulk 

EVQPJA/PJB/PJC 

10000 

Embossed 

EVQPJQ/PJP/PJN 

7500 

1 _ 

Radial Taping 

EVQPJG/PJH/PJJ 

20000 


221 


Panasonic 




































Light Touch Switches 
Leaded/Surface Mount, 6x3.5 mm Square 


EVQ-PJ Series 


Dimensions in mm (not to scale) 




No. 2 


6x3.5 mm Square, SMD 


_ Operating force _ 

EVQ PJQ I 2 . 4 + 0 T 6 N (24Q±6Q^ 
EVQPJP 1.6±Q.5N(160±50^ 
EVQ PJN 11.0±0.5 N (10Q±50 gf) 
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Light Touch Switches 
Surface Mount, 6 mm Low Profile 


EVQ-QF/QH/PH Series 


Features 

• Super thin 2.0 mm height Light Touch Switch 

• For flow soldering and reflow soldering and solvent 
washing 

• Hermetically sealed 

• Tactile feeling 

• Supplied in bulk or tape & reel packing style 

• With or without groun ' terminal 

• Insertion types available 



Product Chart 


Flow Soldering 

Reflow soldering 

Insertable 

Knob 

Ground Terminal Available 

EVQ-QF 

Yes 

Yes 

Yes (see #4, #5) 

No 

Yes (standard, see #3) 

EVQ-QH 

No 

Yes 

No 

Yes 

Yes (by request) 

EVQ-PH 

No 

Yes 

No 1 

Yes 

Yes (by request) 


Specifications 



Power Rating 

20 mA 15 VDC max. 

10 nA 2 VDC min. 


Contact Resistance 

100 mQ max. 

Electrical 

Insulation Resistance 

50 MQ min. (100 VDC) 


Dielectric Withstanding Voltage 

250 VAC for 1 minute 


Bounoing 

3 ms max. (ON) 

10 ms max. (OFF) 

Mechanical 

Operating Force 

1.3±0.4 N (130±40 1.6±0.5 N (160±50 gt), 2.6±0.6 N (260±60 gt) 


Push Stroke 

0.25 ±0.1 mm 


Operating Life 

1 1 

100000 min. 

Endurance 

Operating Temperature 

-20 to + 70 °C (45 to 85% RH) 


1 1 

Storage Temperature 

-40 to -f85 °C 


Explanation of Part Numbers 
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Light Touch Switches 
Surface Mount, 6mm Low Profile 


EVQ-QF/QH/PH Series 
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Light Touch Switches 

Surface Mount, 6 mm Low Profile with Knobs 


EVQ-QF/QH/PH Series 


With knob 
Surface mount 
for Reflow soldering 
without ground terminal 

Notes: 

1. Washable in solvents 

2. With ground terminal types 
available 




EVQ PHC, PHP 
EVQ PHF, PHV 
EVQ PHQ, PHU 



With knob 
Surface mount 
for Reflow soldering 
without ground terminal 

Notes: 

1. Non-washable in solvents 

2. With ground terminal types 
available 


EVQ QHC, QHP 
EVQ QHF, QHV 
EVQ QHQ, QHU 


6.2±0.3 

4 

I O.Stig., 

T B" 




Part No. 

Ftmm 


01 

2 

EVQQHn 

02 

2.5 


03 

3.1 



U41A 

2 




Recommended land layout 


for ground terminal only 


225 


Panasonic 












Light Touch Switches 

Surface Mount, 6 mm Ultra Low Profile 


EVQ-PA1 Series 


Features 

• Super thin switch (1 mm) with excellent click 
feeling 

• For Reflow soldering 



Specifications 



Power Rating 

20 mA 15 VDC max. 

10 |jA 2 VDC min. 


Contact Resistance 

100 mQ max. 

Electrical 

Insulation Resistance 

50 Mn min. (100 VDC) 


Dielectric Withstanding Voltage 

250 VAC for 1 minute 


Bouncing 

3 ms max. (ON) 

10 ms max. (OFF) 

Mechanical 

Operating Force 

1.6±0.5N(160±50g1) 

Push Stroke 

0.25 "-8:? mm 


Operating Life 

100000 min. 

Endurance 

Operating Temperature 

-10 to + 70 °C (45 to 85% RH) 


Storage Temperature 

-40 to +60 °C (in embossed taping package) 


Note: Non-washable 


Dimensions in mm (not to scale) 


No. 1 


EVQPA1 


Circuit 
A B 





_ 0.8 


4.50±0.t5 


CO.15 





PWB piercing plan 



Explanation of Part Numbers 
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Light Touch Switches 

General Information - Surface Mount Type 


Taping/Packaging Specifications 


Packaging Specifications 

standard Packing Quantity 


\ style 

Embossed Taping 

Bulk 

Type HeighX^ 

Thickness 

Inner 

carton 

Outer 

carton 

EVQPA1 

1.0 mm 

1.0 mm 

1000 pcs 
or 

4000 pcs 

20000 pcs. 

4000 pcs/pack 

EVQQFi i 

2.0 mm 

2.0 mm 

1000 pcs/pack 

EVQPHi 

3.1 mm 

EVQQH 

2.0 mm 
2.5 mm 

3.1 mm 

2.5 m/3.1 m 

500 pcs 
or 

2000 pcs 

10000 pcs 

EVQPJi : 

4.3 mm 

3.5 mm 

1500 pcs/pack 


Standard soldering method 

Fiow soldering 



Item 

Conditions 

Soldering 

process 

Application 

flux 

K322V (by Tamura) 
Specific gravity 

Time 

Temperature 

Flux method 

0.84 

2+0.5 s 

normal temperature 

Foam flux 

Preheat 

100 to 120 °C, 60s 

Soldering 

Temperature : 250±5 °C 

Time : 5s max. 

Cleaning 

process 

Cleaning 

Freon TES (by Mitsui)* 
Liquid temperature 

Time 

Cleaning method 

Substitute 

42+2 °C 

2 min max. 

Only dip in a liquid 


* ODC's controlled under Montreal Protocol are subject to termination 
earlier than the year of 2000. 


Embossed Taping 


T f feeding hole ^ chip pocket 



Tape running direction 


Notes: 

1. Put the switch in to the pre-heat oven within 10 seconds after the 
flux process. 

2. Cleaning should be done after the temperature of the switch 
becomes normal. 


Reflow Soldering 


Item 

Conditions 

Preheat 

Set the surface of PWB at 180 °C in 2.5±0.3 minutes after 
it is put into the preheat or chamber oven. 

Soldering 

Set the surface of switches at 240 °C in 10±0.5 seconds 
after put into soldering oven. 


Note: In case you solder in other ways, please consult with our 
salesman. 


Part Nos. 

Height 

A 

B 

w 

F 

E 

Pi 

P2 

Po 

Do Dia. 

ti 

t2 

EVQ PA 

1.0 











1.810.2 

EVQ QF 

2.0 











2.5±0.2 

EVQ QH 

2.0/2.5/3.1 

7.0±0.2 

7.5±0.2 

12.0±0.3 

5.5±0.1 

1.75±0.10 

8.0+0.1 

2.010.1 

4.0+0.1 

1.5^°'^ 

0.30±0.05 

3.3+0.2 

EVQ PH 

3.1 











3.310.2 

EVQPJ 

4.3/5.0 











4.5/5.310.2 


Reel 





A 

B 

C 

D 

E 

W 

T 

t 

r 

(mm) 

0178.012.0 

50 min. 

13.010.5 

02111 

2.010.5 

14.011.5 

— 

1.0 to 2.010.5 

1.010.5 

0370.012.0 


" 

'■ 

■■ 

" I 

— 

-- 
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"ZNR" Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


Features 

• Fast response to rapidly rising surge voltage 

• High performance clamping voltage characteristics 

• Broad products range: 

Varistor voltage: 18V to 1.8 kV 

• UL and CSA recognized models are available 


Explanation of Part Numbers (Type D) 



E R Z C 


Common Code 

ERZC 

ZNR Transient/ 
Surge Absorbers 
(C Series) 


Element Dia. 

03 

0 3 mm 

05 

c|) 5 mm 

07 

4) 7 mm 

09 

4) 9 mm 

10 

4 > 10 mm 

14 

4 ) 14 mm 

20 

4)20 mm 






Type 


D D Type 


Tolerance 

K 

±10% 

S 

Special 


Varistor Voltage 
The first two digits 
are significant figures 
and the third one 
denotes the number 
of zeros following. 


Suffix 

U 

UL 

recognized 

W 

UL and CSA 
recognized 


Reference Guide to Standard Products (Type D) 


Part No. 

Maximum 

Allowable 

Voltage 

Varistor 

Voltage* 

Clamping Voltage 
@ Test Current 
(8/20 ms) 

Maximum 

Energy 

(J) 

Maximum 

Peak Current 

(8/20 ijus) 

1 times 

2 times 

ACrms(V) 

DC(V) 

(V) 

Vxa(V) 

lp(A) 

10/1 OOOpLS 

2 ms 

(A) 

(A) 

ERZC05DK180 




40 

1 

0.4 

0.3 

100 

50 

ERZC07DK180 




36 

2.5 

0.9 

0.8 

250 

125 

ERZC10DK180 

11 

14 

18(16-20) 

36 

5 

2.1 

1.5 

500 

250 

ERZC14DK180 




36 

10 

4.0 

3.5 

1000 

500 

ERZC20DK180 




36 

20 

11 

10 

2000 

1000 

ERZC03DK220 




48 

0.5 


0.16 

50 

25 

ERZC05DK220 




48 

1 

0.5 

0.4 

100 

50 

ERZC07DK220 




43 

2.5 

1.1 

0.9 

250 

125 

ERZC10DK220 

14 

18 

22(20-24) 

43 

5 

2.5 

2.0 

500 

250 

ERZC14DK220 




43 

10 

5.0 

4.0 

1000 

500 

ERZC20DK220 




43 

20 

14 

13 

2000 

1000 

ERZC03DK270 




60 

0.5 

— 

0.2 

50 

25 

ERZC05DK270 




60 

1 

0.6 

0.5 

100 

50 

ERZC07DK270 




53 

2.5 

1.4 

1.0 

250 

125 

ERZC10DK270 

17 

22 

27(24-30) 

53 

5 

3.0 

2.5 

500 

250 

ERZC14DK270 




53 

10 

6.0 

5.0 

1000 

500 

ERZC20DK270 




53 

20 

18 

15 

2000 

1000 

ERZC05DK330 




73 

1 

0.8 

0.6 

100 

50 

ERZC07DK330 




65 

2.5 

1.7 

1.2 

250 

125 

ERZC10DK330 

20 

26 

33(30-36) 

65 

5 

4.0 

3.0 

500 

250 

ERZC14DK330 




65 

10 

7.5 

6.0 

1000 

500 

ERZC20DK330 




65 

20 

23 

20 

2000 

1000 

ERZC03DK390 




86 

0.5 

— 

0.32 

50 

25 

ERZC05DK390 




86 

1 

0.9 

0.8 

100 

50 

ERZC07DK390 

25 

31 

39(35-43) 

77 

2.5 

2.1 

1.5 

250 

125 

ERZC10DK390 




77 

5 

4.6 

3.5 

500 

250 

ERZC14DK390 




77 

10 

8.6 

7.0 

1000 

500 

ERZC20DK390 




77 

20 

26 

24 

2000 

1000 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


Part No. 

Maximum 

Allowable 

Voltage 

Varistor 

Voltage* 

Clamping Voltage 
@ Test Current 
(8/20 [ ls ) 

Maximum 

Energy 

(j) 

Maximum 

Peak Current 
(8/20 p.s) 

1 times 

2 times 

ACrms(V) 

DC(V) 

(V) 

Vxa(V) 

lp(A) 

10 /1000|xs 

2 ms 

(A) 

(A) 

ERZC05DK470 




104 

1 

1.1 

1.0 

100 

50 

ERZC07DK470 




93 

2.5 

2.5 

1.8 

250 

125 

ERZC10DK470 

30 

38 

47(42-52) 

93 

5 

5.5 

4.5 

500 

250 

ERZC14DK470 




93 

10 

10 

8.5 

1000 

500 

ERZC20DK470 




93 

20 

33 

30 

2000 

1000 

ERZC05DK560 




123 

1 

1.3 

1.0 

100 

50 

ERZC07DK560 




110 

2.5 

3.1 

2.2 

250 

125 

ERZC10DK560 

35 

45 

56(50-62) 

110 

5 

7.0 

5.5 

500 

250 

ERZC14DK560 




110 

10 

11 

10 

1000 

500 

ERZC20DK560 




110 

20 

41 

35 

2000 

1000 

ERZC05DK680 




150 

1 

1.6 

1.2 

100 

50 

ERZC07DK680 




135 

2.5 

3.6 

2.5 

250 

125 

ERZC10DK680 

40 

56 

68(61-75) 

135 

5 

8.2 

6.5 

500 

250 

ERZC14DK680 




135 

10 

14 

12 

1000 

500 

ERZC20DK680 




135 

20 

46 

40 

2000 

1000 

ERZC03DK820 

r_ 



145 

2.5 

— 

0.68 

200 

100 

ERZC05DK820 




145 

5 

2.5 

1.7 

400 

200 

ERZC07DK820 




135 

10 

5.5 

3.5 

1200 

600 

ERZC10DK820 

50 

65 

82(74-90) 

135 

25 

12 

8.0 

2500 

1250 

ERZC14DK820 




135 

50 

22 

14 

4500 

2500 

ERZC20DK820 




135 

100 

38 

27 

6500 

4000 

ERZC05DK101 




175 

5 

3.0 

2.0 

400 

200 

ERZC07DK101 




165 

10 

6.5 

4.0 

1200 

600 

ERZC10DK101 

60 

85 

100(90-110) 

165 

25 

15 

10 

2500 

1250 

ERZC14DK101 




165 

50 

28 

18 

4500 

2500 

ERZC20DK101 




165 

100 

45 

30 

6500 

4000 

ERZC03DK121 




210 

2.5 

— 

1.0 

200 

100 

ERZC05DK121 




210 

5 

4.0 

2.5 

400 

200 

ERZC07DK121 




200 

10 

7.8 

5.0 

1200 

600 

ERZC10DK121 

75 

100 

120(108-132) 

200 

25 

18 

12 

2500 

1250 

ERZC14DK121 




200 

50 

32 

20 

4500 

2500 

ERZC20DK121 




200 

100 

55 

40 

6500 

4000 

ERZC05DK151 




260 

5 

4.8 

3.0 

400 

200 

ERZC07DK151 




250 

10 

9.7 

6.5 

1200 

600 

ERZC10DK151 

95 

125 

150(135-165) 

250 

25 

22 

16 

2500 

1250 

ERZC14DK151 




250 

50 

40 

25 

4500 

2500 

ERZC20DK151 




250 

100 

70 

50 

6500 

4000 

ERZC05DK201 




355 

5 

6.5 

4.0 

400 

200 

ERZC07DK201 




340 

10 

13 

10 

1200 

600 

ERZC10DK201 

130 

170 

200(185-225) 

340 

25 

30 

20 

2500 

1250 

ERZC14DK201 




340 

50 

57 

35 

4500 

2500 

ERZC20DK201 




340 

100 

95 

70 

6500 

4000 

ERZC05DK221 




380 

5 

7.0 

4.5 

400 

200 

ERZC07DK221 




360 

10 i 

14 

10 

1200 

600 

ERZC10DK221 

140 

180 

220(198-242) 

360 

25 

32 

23 

2500 

1250 

ERZC14DK221 




360 

50 

60 

40 

4500 

2500 

ERZC20DK221 




360 

100 

100 

75 

6500 

4000 

ERZC03DK241 




415 

2.5 

— 

2.0 

200 

100 

ERZC05DK241 




415 

5 

8.0 

5.0 

400 

200 

ERZC07DK241 

150 

200 

240(216-264) 

395 

10 

15 

10 

1200 

600 

ERZC10DK241 




395 

25 

35 

25 

2500 

1250 

ERZC14DK241 




395 

50 

63 

40 

4500 

2500 

ERZC20DK241 




395 

100 

108 

80 

6500 

4000 

ERZC05DK271 




475 

5 

8.5 

6.0 

400 

200 

ERZC07DK271 




455 

10 

18 

12 

1200 

600 

ERZC10DK271 

175 

225 

270(247-303) 

455 

25 

40 

30 

2500 

1250 

ERZC14DK271 




455 

50 

70 

50 

4500 

2500 

ERZC20DK271 




455 

100 

127 

90 

6500 

4000 

ERZC05DK361 




620 

5 

10 

7.5 

400 

200 

ERZC07DK361 




595 

10 

25 

15 

1200 

600 

ERZC10DK361 

230 

300 

360(324-396) 

595 

25 

47 

35 

2500 

1250 

ERZC14DK361 




595 

50 

93 

65 

4500 

2500 

ERZC20DK361 




595 

100 

163 

120 

6500 

4000 

ERZC05DK391 




675 

5 

12 

8.0 

400 

200 

ERZC07DK391 




650 

10 

25 

17 

1200 

600 

ERZC10DK391 

250 

320 

390(351-429) 

650 

25 

60 

40 

2500 

1250 

ERZC14DK391 




650 

50 

100 

70 

4500 

2500 

ERZC20DK391 




650 

100 

180 

130 

6500 

4000 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


Part No. 

— 

Maximum 

Allowable 

Voltage 

Varistor 

Voltage* 

Clamping Voltage 
@ Test Current 

8/20 ixs) 

Maximum 

Energy 

(j) 

Maximum 

Peak Current 
(8/20 |xs) 

1 times 

2 times 

ACrms(V) 

DC(V) 

(V) 

Vxa(V) 

lp(A) 

10/1000|jlS 

2 ms 

(A) 

(A) 

ERZC05DK431 




745 

5 

13 

9.0 

400 

200 

ERZC07DK431 




710 

10 

28 

20 

1200 

600 

ERZC10DK431 

275 

350 

430(387-473) 

710 

25 

65 

45 

2500 

1250 

ERZC14DK431 




710 

50 

115 

75 

4500 

2500 

ERZC20DK431 




710 

100 

190 

140 

6500 

4000 

ERZC05DK471 




810 

5 

15 

10 

400 

200 

ERZC07DK471 




775 

10 

30 

20 

1200 

600 

ERZC10DK471 

300 

385 

470(423-517) 

775 

25 

70 

45 

2500 

1250 

ERZC14DK471 




775 

50 

125 

80 

4500 

2500 

ERZC20DK471 




775 

100 

220 

150 

6500 

4000 

ERZC10DK621 




1025 

25 

70 

45 

2500 

1250 

ERZC14DK621 

385 

505 

620(558-682) 

1025 

50 

125 

85 

4500 

2500 

ERZG20DK621 




1025 

100 

220 

150 

6500 

4000 

ERZC10DK681 




1120 

25 

70 

45 

2500 

1250 

ERZC14DK681 

420 

560 

680(612-748) 

1120 

50 

130 

90 

4500 

2500 

ERZG20DK681 




1120 

100 

230 

160 

6500 

4000 

ERZG10DK751 




1240 

25 

75 

50 

2500 

1250 

ERZG14DK751 

460 

615 

750(675-825) 

1240 

50 

143 

100 

4500 

2500 

ERZG20DK751 




1240 

100 

255 

175 

6500 

4000 

ERZG10DK781 




1290 

25 

80 

50 

2500 

1250 

ERZG14DK781 

485 

640 

780(702-858) 

1290 

50 

148 

105 

4500 

2500 

ERZG20DK781 




1290 

100 

265 

180 

6500 

4000 

ERZG10DK821 




1355 

25 

85 

55 

2500 

1250 

ERZG14DK821 

510 

670 

820(738-902) 

1355 

50 

157 

110 

4500 

2500 

ERZG20DK821 



I 

1355 

100 

282 

190 

6500 

4000 

ERZG10DK911 




1500 

25 

93 

60 

2500 

1250 

ERZG14DK911 

550 

745 

910(819-1001) 

1500 

50 

175 

120 

4500 

2500 

ERZG20DK911 




1500 

100 

310 

215 

6500 

4000 

ERZG10DK102 




1650 

25 

102 

65 

2500 

1250 

ERZG14DK102 

625 

825 

1000(900-1100) 

1650 

50 

190 

130 

4500 

2500 

ERZG20DK102 




1650 

100 

342 

230 

6500 

4000 

ERZG10DK112 




1815 

25 

115 

70 

2500 

1250 

ERZG14DK112 

680 

895 

1100(990-1210) 

1815 

50 

213 

140 

4500 

2500 

ERZG20DK112 




1815 

100 

383 

250 

6500 

4000 

ERZG14DK182 




2970 

50 

337 

240 

4500 

2500 

ERZG20DK182 

1000 

1465 

1800(1620-1980) 

2970 

100 

625 

400 

6500 

4000 


• Operating Temperature Range:40 to 85 °C 

• Storage Temperature Range: 40 to 125 °C 

• Varistor Voltage: 3 and 5 Series -Vo.imA 


Rated Power 7,10,14,20 seriesvi mA 


Part No. 

Rated Power (W) 

Part No. 

Rated Power (W) 

Part No. 

Rated Power (W) 

ERZC03DK220-390 

0.004 

ERZC14DK180-680 

0.1 

ERZC07DK820-471 

0.25 

ERZC05DK180-680 

0.01 

ERZC20DK180-680 

0.2 

ERZC10DK820-112 

0.4 

ERZC07DK180-680 

0.02 

ERZC03DK820-241 

0.04 

ERZC14DK820-182 

0.6 

ERZC10DK180-680 

0.05 

ERZC05DK820-471 

0.1 

ERZC20DK820-182 

1.0 


ULand CSA Recognized 
Related Standards 


Standard No. 

UL1414 

UL1449 

UL4970 

CSA Class 2221 01 

Title 

Across-The-Line 

Components 

(Varistors) 

Transient Voltage 

Surge Suppressors 

Secondary Protectors 
for Communication 
Circuit 

Accessories and Parts 

For Electronic Products 
• Varistor for Across-The- 
Line use as transient 

Protection on 120Vac 
nominal system 

File Mo. 

E62674VOI. 5, 10 

E86821 Vol. 1 

El 34178 Vol. 1 

LR-92226 


Panasonic 
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“ZNR” Transient/Surge Absorbers 


ERZ-C(D) Series 


UL and CSA Recognized Components, and The AC Rated Voltage. 


Part Number 

Max. Allowable Voltage 

Rated Voltage (Vrms) 

ACrms (V) 

DC(V) 

UL1414 

UL1449 

CSA (class 2221 01) 

ERZC05DK820U 

ERZC07DK820U 

ERZC09DK820U 

ERZC10DK820U 

ERZC14DK820U 

ERZC20DK820U 

50 

65 

_ 

(Not Applicable) 

45 

(Not Applicable) 

ERZC05DK101U 

ERZC07DK101U 

ERZC09DK101U 

ERZC10DK101U 

ERZC14DK101U 

ERZC20DK101U 

60 

85 

(Not Applicable) 

55 

(Not Applicable) 

ERZC05DK121U 

ERZC07DK121U 

ERZC09DK121U 

ERZC10DK121U 

ERZC14DK121U 

ERZC20DK121U 

75 

100 

(Not Applicable) 

68 

(Not Applicable) 

ERZC05DK151U 

ERZC07DK151U 

ERCZ09DK151U 

ERZC10DK151U 

ERZC14DK151U 

ERZC20DK151U 

95 


(Not Applicable) 

86 

(Not Applicable) 

ERZC05DK20in 

ERZC07DK20in 

ERZC09DK20in 

ERZC10DK20in 

ERZC14DK20in 

ERZC20DK20in 

130 

170 

125 ^ 

118 

118 

ERZC05DK221D 

ERZC07DK22in 

ERZC09DK221O 

ERZC10DK22ia 

ERZC14DK22ia 

ERZC20DK22in 

140 

180 

125 

1 

1 

127 

127 

ERZC05DK24in 

ERZC07DK24in 

ERZC09DK24in 

ERZC10DK24in 

ERZC14DK24in 

ERZC20DK24in 

150 

200 

125 

! 

136 

136 

ERZC05DK27in 

ERZC07DK27in 

ERZC09DK27in 

ERZC10DK27in 

ERZC14DK27in 

ERZC20DK27in 

175 

225 

... 

159 

159 


□: Suffix U for UL recognized components 

“W” for UL and CSA recognized connponents 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


UL and CSA Recognized Components and The AC Rated Voltage 


Part Number 

Max. Allowable Voltage 


Rated Voltage (Vrms) 

ACrms (V) 

DC(V) 

UL1414 

UL1449 

CSA (class 2221 01) 

ERZC05DK36in 

ERZC07DK36in 

ERZC09DK36in 

ERZC10DK36in 

ERZC14DK36in 

ERZC20DK36in 

230 

300 

125 

209 

209 

ERZC05DK39in 

ERZC07DK39in 

ERZC09DK39in 

ERZC10DK39in 

ERZC14DK391D 

ERZC20DK39in 

250 

320 

125 

227 

227 

ERZC05DK43in 

ERZC07DK43in 

ERZC09DK43in 

ERZC10DK431D 

ERZC14DK43in 

ERZC20DK43in 

275 

350 

125 

250 

250 

ERZC05DK471D 

ERZC07DK47in 

ERZC09DK471D 

ERZC10DK471D 

ERZCUDK47in 

ERZC20DK471D 

300 

385 

125 

272 

272 

ERZC10DK62in 

ERZC14DK62in 

ERZC20DK62in 

385 

505 

125 

350 

350 

ERZC10DK68in 

ERZC14DK68ia 

ERZC20DK681D 

420 

560 

125 

381 

381 

ERZC10DK75ia 

ERZC14DK75in 

ERZC20DK75in 

460 

615 

125 

418 

418 

ERZC10DK78in 

ERZC14DK78in 

ERZC20DK78in 

485 

640 

125 

440 

440 

ERZC10DK821D 

ERZC14DK82in 

ERZC20DK82in 

510 

670 

125 

463 

463 

ERZC10DK91in 

ERZC14DK91in 

ERZC20DK911D 

550 

745 

125 

500 

500 

ERZC10DK102D 

ERZC14DK102D 

ERZC20DK102n 

625 

825 

125 

568 

568 

ERZC10DK112D 

ERZC14DK112D 

ERZC20DK112n 

680 

895 

125 

600 

600 

ERZC14DK182a 

ERZC20DK182n 

1000 

1465 

125 

600 

600 


□ : Suffix U for UL recognized components 

“W” for UL and CSA recognized connponents 
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“ZNR” Transient/Surge Absorbers 

General Purpose ERZ-C(D) Series 


3 Series Dimensions in mm (not to scale) 



5 Series Dimensions in mm (not to scale) 


Part No. 


D max. 


T max. 


W 


H max. 


Shape and Dimensions 


ERZC05DK180 


ERZC05DK220 

ERZC05DK270 

ERZC05DK330 

ERZC05DK390 

ERZC05DK470 

ERZC05DK560 

ERZC05DK680 

ERZC05DK820 

ERZC05DK101 

ERZC05DK121 

ERZC05DK151 

ERZC05DK201 

ERZC05DK221 

ERZC05DK241 

ERZC05DK271 

ERZC05DK361 

ERZC05DK391 

ERZC05DK431 


ERZC05DK471 


7.5 


7.0 


4.5 


5.0±1.0 


10.0 


4.7 


4.8 


5.0 


5.2 


5.3 


5.4 


50±10 


10.0 


5.6 


6.2 


6.4 


6.7 


7.0 


1.5±10 


1.6±1.0 


1 .8± 

1.0 

2 .0± 

1.0 

2 .0± 

1.0 

2.1 ± 

1.0 

2 .2± 

1.0 

2.4± 

1.0 

3.0± 

1.0 

+1 

CM 

CO 

1.0 

3.5± 

1.0 


3.8±1.0 



7 Series Dimensions in mm (not to scale) 


Part No. 

D max. 

T max. 

w 

H max. 

L 

Shape and Dimensions 

ERZC07DK180 


4.5 



1.3±1.0 






ERZC07DK220 


4.6 



1.4+1.0 






ERZC07DK270 


4.7 



1.5±1.0 






ERZC07DK330 


4.9 



1.7±1.0 






ERZC07DK390 


4.8 



1.7±1.0 



D 






ERZC07DK470 


4.9 



1 .8±1.0 








ERZC07DK560 


5.0 



1.9±1.0 


r' 




q 

'I 

ERZC07DK680 


5.2 



2 .1+1.0 


( 

) 






ERZC07DK820 


4.6 



1 .6±1.0 



7 

- 



/ 


ERZC07DK101 


4.7 



1 .6±1.0 






1 



ERZC07DK121 

9.0 

4.8 

5.0±1.0 

12.0 

1 .8±1.0 

<?50.6 



CC 



c: 


ERZC07DK151 


5.0 



2 .0±1.0 



o 



E 


ERZC07DK201 


5.2 



2 .0±1.0 



oo 



o 

tri 


ERZC07DK221 


5.3 



2 .1±1.0 









ERZC07DK241 


5.4 



2 .2±1.0 






I 

_! 

_ 

ERZC07DK271 


5.6 



2.4±1.0 

_ ^ 

W 



_^ 

lL 

^_ 

ERZC07DK361 


6.2 



q 

+1 

o 

CO 






ERZC07DK391 


6.4 



3.2±1.0 






ERZC07DK431 


6.7 



3.5±1.0 






ERZC07DK471 


7.0 



3.8±1.0 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


10 Series Dimensions in mm (not to scale) 


Part No. 

D max. 

T max. 

W 

H max. 

L 

Shape and Dimensions 

ERZC10DK180 


4.6 



1.3±1.0 





ERZC10DK220 


4.7 



1 + 

b 





ERZC10DK270 


4.8 



1.5+1.0 





ERZC10DK330 


5.0 



1 + 

b 





ERZC10DK390 


5.1 



1 .8±1.0 





ERZC10DK470 


5.0 



1.7±1.0 





ERZC10DK560 


5.1 



1.9±1.0 



D 




ERZC10DK680 

13.5 

5.3 


16 .5 

2 .2±1.0 







ERZC10DK820 


5.0 



q 

+i 

q 





r r 


ERZC10DK101 


5.1 



1 .8+1.0 




1 =^ 



ERZC10DK121 


5.2 



2 .0±1.0 






ERZC10DK151 


5.5 



2 .2±1.0 






r 

ERZC10DK201 


5.6 



2 .2±1.0 




E 


c 


ERZC10DK221 


5.7 

7.5+1.0 


q 

+i 

CO 

c\i 



p 


E 


ERZC10DK241 


5.8 



2.4+1.0 



cd 


o 

uri 


ERZC10DK271 


6.1 



2 .6+1.0 







ERZC10DK361 


6.7 



3.2±1.0 







ERZC10DK391 


6.8 



3.4±1 0 

_ ^ 

w 

^ _ 


_^ 1 


ERZC10DK431 


7.2 

I 


3.7±1.0 





ERZC10DK471 


7.5 

1 


4.0±1.0 





ERZC10DK621 


7.2 



GO 

CO 

1 + 

b 





ERZC10DK881 

14.0 

75 


17.0 

4.1±1.0 





ERZC10DK751 


7.8 



4.4±1.0 





ERZC10DK781 


7.9 



4.5±1.0 





ERZC10DK821 


8.1 



1 + 

b 





ERZC10DK911 


8.6 



5.2±1.0 





ERZC10DK102 


9.0 



5.6±1.0 





ERZC10DK112 


9.5 

_1 

_1 

6 .1±1.0 






14 Series Dimensions in mm (not to scale) 


Part No. 


D max. 


T max. 


W 


H max. 


L 


Shape and Dimensions 


ERZC14DK180 


ERZC14DK220 

ERZC14DK270 

ERZC14DK330 

ERZC14DK390 

ERZC14DK470 

ERZC14DK560 

ERZC14DK660 

ERZC14DK820 

ERZC14DK101 

ERZC14DK121 

ERZC14DK151 

ERZC14DK201 

ERZC14DK221 

ERZC14DK241 

ERZC14DK271 

ERZC14DK361 

ERZC14DK391 

ERZC14DK431 

ERZC14DK471 

ERZC14DK621 

ERZC14DK681 

ERZC14DK751 

ERZC14DK781 

ERZC14DK821 

ERZC14DK911 

ERZC14DK102 

ERZC14DK112 


17.0 


17.5 


4.6 


4.7 1 

03 

5.0 

5.1 

5.0 

5.1 

5.3 

5.0 

5.1 

5.2 

5.5 

5.6 

5.7 

5.8 

6.1 

6.7 

bo 

7.2 

7.5 

7.2 

7.5 

7.8 

7.9 

8.1 

00 

b 

9.0 1 


9.5 


20.0 


7.5±1.0 


20.5 


^W2 


1.3±1.0 


q 

+1 

1.5±1.0 

1.7±1.0 

1 .8±1.0 

1.7±1.0 

1.9±1.0 

2 .2±1.0 

1 .6±1.0 

1 .8+1.0 

2 .0±1.0 

2 .2±1.0 

2 .2±1.0 

2.3±1.0 

2.4±1.0 

q 

+1 

CD 

C\j 

3.2±1.0 

3.4±1.0 

3.7±1.0 

4.0±1.0 

3.8±1.0 

4.1±1.0 

4.4±1.0 

4.5±1.0 

4.7±1.0 

5.2+1.0 

5.6±1.0 


6 . 1 + 1.0 



ERZC14DK182 


14.0 


15.0+1.0* 


22.0 


9.5±2.0 


Panasonic 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


20 Series Dimensions in mm (not to scale) 


Part No. 

D max. 

T max. 

W 

H max. 

L 

ERZC20DK180 


5.1 



1.5± 1.0 

ERZC20DK220 


5.2 



1 .6±1.0 

ERZC20DK270 


5.3 



1 .7±1.0 

ERZC20DK330 


5.5 



1.9±1.0 

ERZC20DK390 


5.5 



1.9±1.0 

ERZC20DK470 


5.6 



1.9±1.0 

ERZC20DK560 


5.7 



2.1 ±1.0 

ERZC20DK680 

23,0 

5.8 


27.0 

2.4+1.0 

ERZC20DK820 

5.5 


1 .8±1.0 

ERZC20DK101 


5.6 



2 .0±1.0 

ERZC20DK121 


5.7 



2 .2±1.0 

ERZC20DK151 


5.9 



2.4±1.0 

ERZC20DK201 


6.0 



2.4±1.0 

ERZC20DK221 

I 

6.2 

o 

b 

1 + 

o 


2 .6±1.0 

ERZC20DK241 

I 

6.3 



2.7±1.0 

ERZC20DK271 


6.5 



2.9±1.0 

ERZC20DK361 


7.2 



3.5±1.0 

ERZC20DK391 


7.4 



q 

+1 

CO 

ERZC20DK431 


7.7 



q 

+1 

q 

ERZC20DK471 


8.0 



4.3±1.0 

ERZC20DK621 


7.6 



4.1±1.0 

ERZC20DK681 

24.0 

7.9 


28.0 

4.4±1.0 

ERZC20DK751 

8.3 


4.8±1.0 

ERZC20DK781 


8.4 



4.9±1.0 

ERZC20DK821 


8.6 



5.1±1.0 

ERZC20DK911 


9.1 



q 

+1 

CD 

ID 

ERZC20DK102 


95 



q 

+1 

o 

CD 

ERZC20DK112 


10.0 

*W2 


6.5±1.0 

ERZC20DK182 

25.0 

14.0 

15.0±1.0* 

30.0 

9.5±2.0 


Shape and Dimensions 




Performance Characteristics (Electrical) 


Characteristics 


Test Methods/Description 


Specifications 


Standard Test 
Condition 


Varistor Voltage 


Maximum Allowable 
Voltage 


Environmental conditions under which every measuring is done without 
doubt about the measuring results. Unless specially specified, 
temperature, relative humidity are 5 to 35 °C, 45 to 85 % RH. 

The voltage between two terminals with the specified measuring current 
CmA DC applied is called Vc or VCmA. The measurement shall be made 
as fast as possible to avoid heat affection. 

The maximum sinusoidal HMS voltage or maximum DC voltage that can 
be applied continuously in the specified environmental temperature range. 

The maximum voltage between two terminals with the specified standard 
impulse current (8/20 fos) illustrated below applied. 


Clamping Voltage 



To meet the 
specified value. 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 


Performance Characteristics (Electrical) 


Characteristics 

Test Methods/Description 

Specifications 

Rated Power 

The maximum power that can be applied at the specified ambient 
temperature. 


Maximum Energy 

The maximum energy within a varistor voltage change of 
one impulse of 2 ms or 10/1000 [jls is applied. 

± 10% when 


To meet the 
specified value 

Maximum 

Peak Current 
^ithstandingX 

1 Surge ] 

V Current / 

2 times 

The maximum current within a varistor voltage change of ± 10% when 
the standard impulse current (8/20 fxs) applied two times with an interval 
of 5 minutes. 


1 time 

The maximum current within a varistor voltage change of ± 10% when 
the standard impulse current (8/20 ^is) is applied one time. 


Temperature Coefficient 

Vc at 85°C 

Vc at 25°C ^ 1 ^ ( 0 /, /n\ 



0 to -0.05 %/°C max. 

of Varistor Voltage 


Vcat25°C "60" 



Capacitance 

Capacitance shall be measured at 1 kHz± 10%, 1 Vrms max. (1 MHz ±10% 
below 100 pF), 0 V bias and 20±2°C. 

To meet the 

Dissipation Factor 

Dissipation Factor shall be measured at 1 kHz± 10%,1 Vrms max. 

(1 MHz±10%below 100 pF), 0 V bias and 20±2‘>C. 

specified value. 

Withstanding Voltage 
(Body Insulation) 

The specified voltage shall be applied to both terminals of the specimen 
connected together, with metal foil closely wrapped around its body for 1 
minute. Electrical breakdown shall be examined. 



Classification 
(Nominal varistor voltage) 

Test Voltage 
(AC) 



No breakdown 




Vo.1 mA, Vl mA<330 V 

1000 Vrms 







Vo.lmA, VlmA>330 V 

1500 Vrms 






The change of Vc shall be measured after the impulse listed below is applied 

10000 times continuously with ten second intervals at room temperature. 




3 Series 

ERZC03DK220 to ERZC03DK390 

0.2 A 

(2 ms) 




ERZC03DK820 to ERZC03DK241 

8 A 

(8/20 |xs) 




5 Series 

ERZC05DK180 to ERZC05DK680 

0.5 A 

(2 ms) 




ERZC05DK820 to ERZC05DK471 

20 A 

(8/20 )xs) 


Impulse Life (I) 


7 Series 

ERZC07DK180 to ERZC07DK680 

18 A 

(8/20 fxs) 

AVCmA/VCmA 



ERZC07DK820 to ERZC07DK411 

50 A 

(8/20 IJ.S) 

^±10% 



1 0 Series 

ERZC10DK180 to ERZC10DK680 

50 A 

(8/20 fxs) 




ERZC10DK820 to ERZC10DK112 

100 A 

(8/20 fxs) 




14 Series 

ERZC14DK180 to ERZC14DK680 

75 A 

(8/20 (ji,s) 




ERZC14DK820 to ERZC14DK182 

150 A 

(8/20 fjLS) 




20 Series 

ERZC20DK180 to ERZC20DK680 

120 A 

(8/20 ^jis) 




ERZC20DK820 to ERZC20DK182 

200 A 

(8/20 ^s) 




The change of Vc shall be measured after the impulse listed below is applied 
100000 times continuously with ten second intervals at room temperature. 




3 Series 

ERZC03DK220 to ERZC03DK390 

0.18A 

(2 ms) 

i 



ERZC03DK820 to ERZC03DK241 

6 A 

(8/20 M-s) 




5 Series 

ERZC05DK180 to ERZC05DK680 

0.45 A 

(2 ms) 




ERZC05DK820 to ERZC05DK471 

14A 

(8/20 fjLS) 




7 Series 

ERZC07DK180 to ERZC07DK680 

12 A 

(8/20 fjis) 

AVCm/WCmA 

Impulse Life (II) 


ERZC07DK820 to ERZC07DK471 

35 A 

(8/20 fjLS) 

^±10% 



1 0 Series 

ERZC10DK180 to ERZC10DK680 

35 A 

(8/20 fjLS) 




ERZC10DK820 to ERZC10DK112 

70 A 

(8/20 |xs) 




14 Series 

ERZC14DK180 to ERZC14DK680 

45 A 

(8/20 fxs) 




ERZC14DK820 to ERZC14DK182 

90 A 

(8/20 FJis) 




20 Series 

ERZC20DK180 to ERZC20DK680 

55 A 

(8/20 fxs) 




ERZC20DK820 to ERZC20DK182 

100 A 

(8/20 fxs) 



Note: Varistor Voltage change of forward direction shall be measured in the test of uni-pole surge life and DC load life. 


Panasonic 
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“ZNR” Transient/Surge Absorbers 

General Purpose ERZ-C(D) Series 


Explanation of Part Numbers -(Crimped Leads) 



Dimensions in mm (not to scale) 



Taped ZNR’s 

Explanation of Part Numbers (Crimped Leads and Taped) 



Explanation of Part Numbers (Straight Leads and Taped) 
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“ZNR” Transient/Surge Absorbers 

General Purpose ERZ-C(D) Series 


Dimensions in mm (not to scale) 



Dimensions in mm (not to scale) 







































“ZNR” Transient/Surge Absorbers 
General Purpose 


ERZ-C(D) Series 















’’ZNR’Transient Surge Absorber 
High Surge Current Capability 


ERZ-V(D) Series 


Features 

• Large Surge Current Ratings (approx. 5000A/cm^) 

• Excellent Energy Ratings (approx . 250J/cm®) 

• All Standard Products are under UL recognition. 

Explanation of Part Numbers 


□□□ □□ 

I Suffix 

_J_ 

Varistor Voltage 
The first two digits 
are significant figures 
and the third one 
denotes the number 
of zeros following. 


□□ 0 




Common Code 

ERZV 

ZNR Transient/ 
Surge Absorbers 
(V Series) 


Element Dia. 

05 

^ 5 mm 

07 

cj) 7 mm 

10 

c|) 10mm 

14 

cf) 14mm 

20 

(j) 20mm 


Type 


D Type D 



5 Series: 


Ratings and Characteristics 


Part No. 

Varistor 

Voltage 

Max. Allowable 
Voltage 

Clamping 

Voltage 

Power 

Energy 

(Joule) 

Surge Current 
8/20ms. (A) 

Capacitance 

(1kHz) 

Vl mA 

DC(V) 

ACrms 

(V) 

DC 

(V) 

VsA max 

(V) 

(W) 

10/1000 

(m-s) 

2 

(ms.) 

1 

(Time) 

2 

(Times) 

max. 

(PF) 

ERZVO5D820 

82 (74-90) 

50 

65 

145 

0.1 

3.5 

2.5 

800 

600 

460 

ERZVO5D201 

200(185-225) 

130 

170 

355 

0.1 

8.5 

6.0 

800 

600 

120 

ER2V05D221 

220(198-242) 

140 

180 

380 

0.1 

9.0 

6.5 

800 

600 

110 

ERZV05D241 

240(216-264) 

150 

200 

415 

0.1 

10.5 

7.5 

800 

600 

100 

ERZV06D271 

270(247-303) 

175 

225 

475 

0.1 

11.0 

8.0 

800 

600 

90* 

ERZV06D331 

330(297-363) 

210 

270 

570 

0.1 

13.0 

9.5 

800 

600 

80* 

ERZV05D471 

470(423-517) 

300 

385 

810 

0.1 

21.0 

15.0 

800 

600 

60* 


* Measured at 1 MHz. 


Dimensions in mm (not to scale) 


Part No. 

D 

max. 

T 

max. 

W 

±1 

H 

max. 


ERZV05D820 

7.0 

4.1 

5 

10.0 

1.4 

ERZV05D201 

7.0 

4.4 

5 

10.0 

1.7 

ERZV05D221 

7.0 

4.5 

5 

10.0 

1.8 

ERZV05D241 

7.0 

4.6 

5 

10.0 

1.9 

ERZV05D271 

7.0 

4.8 

5 

10.0 

2.1 

ERZV05D331 

7.0 

5.1 

5 

10.0 

2.4 

ERZV05D471 

7.0 

5.8 

5 

10.0 

3.1 
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"ZNR" Transient/Surge Absrber 
High Surge Current Capability 


ERZ-V(D) Series 


7 Series: 


Ratings and Characteristics 


Part. No. 

Varistor 

Voltage 

Max. Allowable 
Voltage 

Clamping 

Voltage 

Power 

Energy 

(Joule) 

Surge Current 
8/20ms. (A) 

Capaoitance 

(1kHz) 

VlmA 

ACrms 

DC 

V10A max 

(W) 

10/1000 

2 

1 

2 

max. 


DC(V) 

(V) 

(V) 

(V) 

(ns) 

(ms) 

(Time) 

(Times) 

(PF) 

ERZV07D820 

82(74-90) 

50 

65 

135 

0.25 

7 

5 

1750 

1250 

810 

ERZV07D201 

200(185-225) 

130 

170 

340 

0.25 1 

17.5 

12.5 

1750 

1250 

200 

ERZV07D221 

220(198-242) 

140 

180 

360 

0.25 

19 

13.5 

1750 

1250 

190 

ERZV07D241 

240(216-264) 

150 

200 

395 

0.25 

21 

15 

1750 

1250 

170 

ERZV07D271 

270(247-303) 

175 

225 

455 

0.25 

24 

17 

1750 

1250 

150 

ERZV07D331 

330(297-363) 

210 

270 

545 

0.25 

28 

20 

1750 

1250 

130 

ERZV07D471 

470(423-517) 

300 

385 

775 

0.25 

42 

30 

1750 

1250 

100 

ERZV07D511 

510(459-561) 

320 

410 

845 

0.25 

45 

32 

1750 

1250 

90* 


* Measured at 1 MHz. 



Dimensions in mm (not to scale) 


Part No. 

D 

max. 

T 

max. 

W 

±1 

H 

max. 

L 

±1 

ERZV07D820 

8.5 

4.1 

5 

11.5 

1.4 

ERZV07D201 

8.5 

4.4 

5 

11.5 

1.7 

ERZV07D221 

8.5 

4.5 

5 

11.5 

1.8 

ERZV07D241 

8.5 

4.6 

5 

11.5 

1.9 

ERZV07D271 

8.5 

4.8 

5 

11.5 

2.1 

ERZV07D331 

8.5 

5.1 

5 

11.5 

2.4 

ERZV07D471 

8.5 

5.8 

5 

11.5 

3.1 

ERZV07D511 

8.5 

6.0 

5 

11.5 

3.3 


10 Series : 

Ratings and Characteristics 


Part. No. 

Varistor 

Voltage 

Max. Allowable 
Voltage 

Clamping 

Voltage 

Power 

— 

Energy 

(Joule) 

Surge Current 
8/20ms. (A) 

Capacitance 

(1kHz) 

Vl mA 

DC(V) 

ACrms 

(V) 

DC 

(V) 

V25A max 

(V) 

(W) 

10/1000 

(ns) 

2 

(ms) 

1 

(Time) 

2 

(Times) 

max. 

(pF) 

ERZV10D820 

82 (74-90) 

50 

65 

135 

0.4 

14 

10 

3500 

2500 

2000 

ERZV10D201 

200 (185-225) 

130 

170 

340 

0,4 

35 

25 

3500 

2500 

430 

ERZV10D221 

220 (198-242) 

140 

180 

360 

0.4 

39 

27.5 

3500 

2500 

410 

ERZV10D241 

240 (216-264) 

150 

200 

395 

0.4 ! 

42 

30 

3500 

2500 

380 

ERZV10D271 

270 (247-303) 

175 

225 

455 

0.4 * 

49 

35 

3500 

2500 

350 

ERZV10D331 

330 (297-363) 

210 

270 

545 

0.4 1 

58 

42 

3500 

2500 

300 

ERZV10D471 

470 (423-517) 

300 

385 

775 

0.4 

85 

60 

3500 

2500 

230 

ERZV10D511 

510 (459-561) 

320 

410 

845 

0.4 

92 

67 

3500 

2500 

210 

ERZV10D821 

820 (738-902) 

510 

670 

1355 

0.4 

110 

80 

3500 

2500 

140 

ERZV10D911 

910 (819-1001) 

550 

745 

1500 

0.4 

130 

90 

3500 

2500 

120 

ERZV10D112 

1100 (990-1210) 

680 

895 

1815 

0.4 

155 

110 

3500 

2500 

110 

ERZV10D182 

1800 (1700-1980) 

1200 

1580 

2970 

0.4 

247 

183 

3000 

2500 

70* 


* Measured at 1 MHz. 


Dimensions in mm (not to scale) 


Part No. 

D 

max. 

T 

max. 

W 

±1 

H 

max. 

L 

±1 

0D 

ERZV10D820 

11.5 

4.5 

7.5 

14.5 

1.6 

0.8 

ERZV10D201 

11.5 

4.8 

7.5 

14.5 

1.9 

0.8 

ERZV10D221 

11.5 

4.9 

7.5 

14.5 

2.0 

0.8 

ERZV10D241 

11.5 

5.0 

7.5 

14.5 

2.1 

0.8 

ERZV10D271 

11.5 

5.2 

7.5 

14.5 

2.3 

0.8 

ERZV10D331 

11.5 

5.5 

7.5 

14.5 

2.6 

0.8 

ERZV10D471 

11.5 

6.2 

7.5 

14.5 

3.3 

0.8 

ERZV10D511 

11.5 

6.4 

7.5 

14.5 

3.5 

0.8 

ERZV10D821 

12.5 

8.1 

7.5 

15.5 

5.2 

0.8 

ERZV10D911 

12.5 

8.6 

7.5 

15.5 

5.7 

0.8 

ERZV10D112 

12.5 

9.7 

7.5 

15.5 

6.8 

0.8 

ERZV10D182 

13.5 

14.4 

*A11.0 

15.5 

*B10.5 

0.8 


*A: W2 *B +2 
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"ZNR* Transient/Surge Absorber 
High Surge Current Capability 


ERZ-V(D) Series 


14 Series : Ratings and Characteristics 


Part No. 

Varistor 

Voltage 

Max. Allowable 
Voltage 

Clamping 

Voltage 

Power 

Energy 

(Joule) 

Surge Current 
8/20ms. (A) 

Capacitance 

(1kHz) 

Vl mA 

DC(V) 

ACrms 

(V) 

DC 

(V) 

V 5 OA max 

(V) 

(W) 

10/1000 

(ns) 

2 

(ms.) 

1 

(Time) 

2 

(Times) 

max. 

(PF) 

ERZV14D820 

82 (74-90) 

50 

65 

135 

0.6 

28 

20 

6000 

4500 

3700 

ERZV14D201 

200 (185-225) 

130 

170 

340 

0.6 

70 

50 

6000 

4500 

770 

ERZV14D221 

220 (198-242) 

140 

180 

360 

0.6 

78 

55 

6000 

4500 

740 

ERZV14D241 

240 (216-264) 

150 

200 

395 

0.6 

84 

60 

6000 

4500 

700 

ERZV14D271 

270 (247-303) 

175 

225 

455 

0.6 

99 

70 

6000 

4500 

640 

ERZV14D331 

330 (297-363) 

210 

270 

545 

0.6 

115 

80 

6000 

4500 

580 

ERZV14D471 

470 (423-517) 

300 

385 

775 

0.6 

175 

125 

6000 

4500 

400 

ERZV14D511 

510(459-561) 

320 

410 

845 

0.6 

190 

136 

6000 

4500 

350 

ERZV14D821 

820 (738-902) 

510 

670 

1355 

0.6 

235 

165 

6000 

4500 

280 

ERZV14D911 

910(819-1001) 

550 

745 

1500 

0.6 

255 

180 

6000 

4500 

250 

ERZV14D112 

1100 (990-1210) 

680 

895 

1815 

0.6 

310 

220 

6000 

4500 

210 

ERZV14D182 

1800 (1700-1980) 

1200 

1580 

1970 

0.6 

510 

360 

6000 

4500 

120 


Dimensions in mm (not to scale) 


Part No. 

D 

max. 

T 

max. 

W 

±1 

H 

max. 

L 

±1 

4>d 

ERZV14D820 

15.5 

4.5 

7.5 

18.5 

1.6 

0.8 

ERZV14D201 

15.5 

4.8 

7.5 

18.5 

1.9 

0.8 

ERZV14D221 

15.5 

4.9 

7.5 

18.5 

2.0 

0.8 

ERZV14D241 

15.5 

5.0 

7.5 

18.5 

2.1 

0.8 

ERZV14D271 

15.5 

5.2 

7.5 

18.5 

2.3 

0.8 

ERZV14D331 

15.5 

5.5 

7.5 

18.5 

2.6 

0.8 

ERZV14D471 

15.5 

6.2 

7.5 

18.5 

3.3 

0.8 

ERZV14D511 

15.5 

6.4 

7.5 

18.5 

3.5 

0.8 

ERZV14D821 

16.0 

8.1 

7.5 

19.0 

5.2 

0.8 

ERZV14D911 

16.0 

8.6 

7.5 

19.0 

5.7 

0.8 

ERZV14D112 

16.0 

9.7 

7.6 

19.0 

00 

CD 

0.8 

ERZV14D182 

17.0 

14.4 

*A15.0 

20.5 

*B10.5 

0.8 


*AW2 *B±2 




20 Series : Ratings and Characteristics 


Dimensions in mm (not to scale) 


Part No. 

D 

max. 

T 

max. 

w 

±1 

H 

max. 

L 

±1 

(|)d 

ERZV20D820 

21.5 

4.9 

10.0 

24.5 

1.8 

1.0 

ERZV20D201 

21.5 

5.2 

10.0 

24.5 

2.1 

1.0 

ERZV20D221 

21.5 

5.3 

10.0 

24.5 

2.2 

1,0 

ERZV20D241 

21.5 

5.4 

10.0 

24.5 

2.3 

1.0 

ERZV20D271 

21.5 

5.6 

10.0 

24.5 

2.5 

1.0 

ERZV20D331 

21.5 

5.9 

10.0 

24.5 

2.8 

1.0 

ERZV20D471 

21.5 

6.6 

10.0 

24.5 

3.5 

1.0 

ERZV20D511 

21.5 

6.8 

10.0 

24.5 

3.7 

1.0 

ERZV20D821 

22.5 

8.5 

10.0 

25.5 

5.4 

1.0 

ERZV20D911 

22.5 

9.0 

10.0 

25.5 

5.9 

1.0 

ERZV20D112 

22.5 

10.1 

10.0 

25.5 

7.0 

1.0 

ERZV20D182 

23.5 

14.8 

*A15.0 

28.0 

*B10.7 

1.0 


*A W2 *B ±2 


Part No. 

Varistor 

Voltage 

Max. Allowable 
Voltage 

Clamping 

Voltage 

Power 

Energy 

(Joule) 

Surge Current 
8/20ms. (A) 

Capacitance 

(1kHz) 












VlmA 

DC(V) 

ACrms 

(V) 

DC 

(V) 

V 1 OOA max 

(V) 

(W) 

10/1000 

(ms) 

2 

(ms.) 

1 

(Time) 

2 

(Times) 

max. 

(pF) 

ERZV20D820 

82 (74-90) 

50 

65 

135 

1.0 

56 

40 

10000 

6500 

7500 

ERZV20D201 

200 (185-225) 

130 

170 

340 

1.0 

140 

100 

10000 

6500 

1700 

ERZV20D221 

220 (198-242) 

140 

180 

360 

1.0 

155 

110 

10000 

6500 

1600 

ERZV20D241 

240 (216-264) 

150 

200 

395 

1.0 

168 

120 

10000 

6500 

1500 

ERZV20D271 

270 (247-303) 

175 

225 

455 

1.0 

190 

135 

10000 

6500 

1300 

ERZV20D331 

330 (297-363) 

210 

270 

545 

1.0 

228 

160 

10000 

6500 

1100 

ERZV20D471 

470 (423-517) 

300 

385 

775 

1.0 

350 

250 

10000 

6500 

900 

ERZV20D511 

510 (459-561) 

320 

410 

845 

1.0 

382 

273 

10000 

6500 

800 

ERZV20D821 

820 (738-902) 

510 

670 

1355 

1.0 

460 

325 

7000 

6500 

530 

ERZV20D911 

910 (819-1001) 

550 

745 

1500 

1.0 

510 

360 

7000 

6500 

500 

ERZV20D112 

1100 (990-1210) 

680 

895 

1815 

1.0 

620 

440 

7000 

6500 

400 

ERZV20D182 

1800 (1700-1980) 

1200 

1580 

2970 

1.0 

1020 

720 

7000 

6500 

250 


Panasonic 
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"ZNR" Transient/Surge Absorbers 
Surface Mount 


ERZ-CF/SFSeries 


Features 

• Designed for flow/reflow soldering 

• Excellent response against high steep surge voltage 

• Compact package with large withstanding surge capability 

• Low Clamping Voltage for better surge protection 



Explanation of Part Numbers 


E0S niE 





□□□ □ 




Suffix 


Construction 

Tolerance 

Varistor Voltage 

M 

Molded, 
Chip Type 

K ±10% 

The first two digits are 
significant figures and the 
third one denotes the number 
of zeros following. 





Ratings and Characteristics (Type CF) 


Part No 

Varistor 

Voltage 

Maximum 

Allowable 

Voltage 

Maximum 

Clamping 

Voltage* 

Rated 

Power 

Energy 

(2ms) 

Maximum Peak 
Currert 

(8/20 fjLS, 2 times) 

Vo, 1mA (V) 

ACrms (V) 

DC(V) 

VXA(V) 

(W) 

(J) 

(A) 

ERZCFD MK220 

22 (20 - 25) 

14 

18 

48 

0.01 

0.4 

50 

ERZCF n MK270 

27 (24 - 30) 

17 

22 

60 

0 01 

0.5 

50 

ERZCF n MK330 

33 (30 - 36) 

20 

26 

73 

0.01 

0.6 

50 

ERZCF n MK390 

39 (35 - 43) 

25 

31 

86 

0.01 

0.8 

50 

ERZCF n MK470 

47 (42 - 52) 

30 

38 

104 

0.01 

1.0 

50 

ERZCF r I MK560 

56 (50 - 62) 

35 

45 

123 

0.01 

1.0 

50 

ERZCF n MK680 

68 (61 - 75) 

40 

56 

150 

0.01 

1.2 

50 

ERZCF l ) MK820 

82 (74 - 90) 

50 

65 

145 

0.1 

1.7 

200 

ERZCF n MK101 

100 (90- 110) 

60 

85 

175 

0.1 

2.0 

200 

ERZCF □ MK121 

120 (108-132) 

75 

100 

210 

0.1 

2.5 

200 

ERZCF □ MK151 

150 (135- 165) 

95 

125 

260 

0.1 

3.0 

200 

ERZCF n MK201 

200 (185-225) 

130 

170 

355 

0.1 

4.0 

200 

ERZCF n MK221 

220 (198-242) 

140 

180 

380 

0.1 

4.5 

200 

ERZCF n MK241 

240 (216-264) 

150 

200 

415 

0.1 

5.0 

200 

ERZCF □ MK271 

270 (247 - 303) 

175 

225 

475 

0.1 

6.0 

200 

ERZCF □ MK361 

360 (324 - 396) 

230 

300 

620 

0.1 

6.0 

200 

ERZCF n MK391 

390 (351 - 429) 

250 

320 

675 

0.1 

6.0 

200 

ERZCF □ MK431 

430 (387 - 473) 

275 

350 

745 

0.1 

6.3 

200 

ERZCF □ MK471 

470 (423-517) 

300 

385 

810 

0.1 

7.0 

200 


* Measuring Current of Maximum Clamping VColtage is following: 
For Varistor Voltage of 22 to 68 V: xA=1 A 
For Varistor Voltage of 82 to 470 V: xA=5A 


• Temperature Characteristics of Varistor Voltage 
0 to -0.05 %/°C 

• Operating Temperature Range: -40 to 85°C 

• Storage Temperature Range: -40 to 125°C 
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"ZNR" Transient/Surge Absorbers 
Surface Mount 


ERZ-CF/SFSeries 


Ratings and Characteristics (Type SF) 


Part No. 

Varistor 

Voltage 

Maximum 

Allowable 

Voltage 

Maximum 

Clamping 

Voltage* 

Rated 

Power 

Energy 

(ms) 

Maximum 

Peak Current 
(8/20ms, 2 times) 

Vi mA(V) 

ACrms (V) 

DC(V) 

Vxa(V) 

(W) 

(J) 

(A) 

ERZSF □ MK220 

22 (20 - 25) 

14 

18 

43 

0.02 

0.9 

125 

ERZSF □ MK270 

27 (24 - 30) 

17 

22 

53 

0.02 

1.0 

125 

ERZSF □ MK330 

33 (30 - 36) 

20 

26 

65 

0.02 

1.2 

125 

ERZSF □ MK390 

39 (35 - 43) 

25 

31 

77 

0.02 

1.5 

125 

ERZSF □ MK470 

47 (42 - 52) 

30 

38 

93 

0.02 

1.8 

125 

ERZSF n MK560 

56 (50 - 62) 

35 

45 

110 

0.02 

2.2 

125 

ERZSF □ MK680 

68 (61 - 75) 

40 

56 

135 

0.02 

2.5 

125 

ERZSF n MK820 

82 (74 - 90) 

50 

65 

135 

0.25 

3.5 

600 

ERZSF n MK121 

120(108-132) 

75 

100 

200 

0.25 

5.0 

600 

ERZSF n MK221 

220 (198-242) 

140 

180 

360 

0.25 

9.0 

600 

ERZSF □ MK241 

240 (216-264) 

150 

200 

395 

0.25 

10.0 

600 

ERZSF □MK271 

270 (247 - 303) 

175 

225 

455 

0.25 

12.0 

600 

ERZSF □ MK391 

390 (351 - 429) 

250 

320 

650 

0.25 

12.0 

400 

ERZSF n MK471 

470(423-517) 

300 

385 

775 

0.25 

14.0 

400 


Performance Characteristics 


(Electrical) 


Characteristics 

Test Methods 

Specifications 

Standard Test 

Condition 

Unless otherwise specified 

Temperature 5 to 35°C 

Relative humidity: 45 to 85% RH 

— 

Varistor Voltage 

The voltage between two terminals with the specified measuring 
current CmA DC applied is called Vc or VcmA. The measurement 
shall be made as fast as possible to avoid heat affection. 


Maximum Allowable 

Voltage 

The recommended maximum sinusoidal wave voltage (rms) or 
the maximum DC voltage that can be applied continuously. 


Maximum Clamping 

Voltage 

The maximum voltage between two terminals with the specified 
impulse current (8/20 |xs). 

To meet the specified 
value. 

Rated Power 

The maximum power that can be applied within the specified 
ambient temperature. 


Energy 

Maximum energy at less than ±10 % of varistor voltage change 
when the standard impulse (2 ms) is applied one time. 


Maximum 

Peak Current 

Maximum current at less than ± 10 % of varistor voltage change 
when impulse current (8/20 (xs) is applied two times continuously 
with the interval of 5 minutes. 


Temperature 

Coefficient of 

Varistor Voltage 

Vc at 85°C - Vc at 25°C v 1 v i nr^ (o/^/on\ 

Vcat25°C XgpXiuu(/c/M 

0 to -0.05%/°C 
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“ZNR” Transient/Surge Absorbers 
Surface Mount 


ERZ-CF/SF Series 


Construction Dimensions in mm (not to scale) 



r 







^ E ^ 


W ^ 


L J 

I 





Size Code 

W 

L 

H 

S 

E 


CF/SF 

6.0±0.4 

8.0±0.5 

3.2±0.3 

1.3±0.3 

2.5±0.2 


Packaging Specifications 
Standard Packing Quantity 


Style 

Size Code^"''"^--^J]nickness (mm) 

Embossed taping 

Bulk 

CF/SF 

3.2±0.3 

2000 pcs./reel 

500 pcs./bag 


Reel Embossed taping 



Symbol 


B 

C 

D 

E 

Dim. (mm) 

382 max. 

50 min. 

13±0.5 

21 ±0.8 

2.0±0.5 


Symbol 

A 

B 

W 

F 

E 

p, 

Dim. (mm) 

6.8 max. 

11.9 max. 

16 

7.5 

1.75 

8 


Symbol 

Pa 

Po 

0D„ 



Dim. (mm) 

2.0 

4.0 

1.5 

0.6 max. 

6.5 max. 


Symbol 

W 

T 

t 

r 

Dim. (mm) 

16.4:20 

22.4 max. 

2.5±0.5 

1.0 


1. Soldering Methods 


Soldering 

Method 

Recommended 

Conditions 

Suggestions 

Flow 

Soldering 

260 °C within 

5 seconds 

Gas removal is 
recommended to keep 
good solderability at high 
density mounting of 
components. 


Reflow 

230 °C within 

If land is too large in 
comparison with the size 
of terminal surface, part 

Soldering 

10 seconds 

may be ill-situated at 


solder melting. 
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